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POSITON THE LEAD HEATIG HOT WATER FNiE SHALL 08 DI\ ED, WPoH
A PROOE OF LEAD PUUP OPERATION AN ENABLE COMUAND SHALL BE -
L3798 v (D phith
=z
o
i
x
I+ o}
a
NOTES : 2
[T] 120 vAC PROVOED BY EG_CONTROLS CONTRAGTOR T0 CODRDINATE MFH £C. ON Z B
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— HDEFHED SCHAL [Z) COMTAGIOR 10 PROVOE ALL NEW CONTROL ENCLOSURES. NO EXS g i}
maosummmecammmmmszmmoa:wmn 4
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i iy R e :
—— BRARY SCNAL
BECTR HETRORK, AMD {N COROUITY .
—— NTERRAL SYSTEM UK 1 b
STAMD-ALONE SYSTEM CONTROLLER FOR PROCRAVMING, CONTROL, ADWISTABLE g2
240 LA CONTROL OPTION, CONTROL PAMEL SHALL HAVE fd TYPE
CAT & CONNECTION, GRAPHICAL L INTERFALE, SOFTWARE (WITH FULE
79 ONNER, INGTALLED CM OWNER G OR EAD).
THE SYSTEW SHALL JBLE OF FUNCTIONNG WTHOUT THE SOF ¥
OR CHF OPTION.
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FURMISH LABOR, MATERIALS, EI}MP\IENTANOSERMS REQUIRED
A5 SHOWM ON THE DRAWNGS AND SPECIFIED HEREM.

ALL WORK SHALE, BE COMPLETE AND SHALL BE LEFT M OPERATNG
CONDITION,

INCLUDE ALL PARTS AMD LABOR WHICH ARE HCDENTAL AND
HECESSARY FUR A COMPLETE AND MNSTMLAWE\‘EN
G{ROTSPEWLY\ID{WNT}E

ARRMANGE TRAPPROPHATELFTIJTYCOWMESTONW
TEMPORARY AHO PERMANENT UWWASREMR‘EDM
COORDINATE THER WSTALLATIOR WTH CONSTRUCTICH P S5 OF
THIS PROJECT, PAY ALL FEES AND COSTS HAROED BY Dmﬁ'
COMPANES FOR UTLITY SERVICES.

REQURED #OR SUCH
REQUCS‘! WSPECTICNS AS REQUIRED BY REGULATING AGENCES
REGULATIONS. PAY ALL (}MRG‘ES FOR INSPECTHIONS BY
TING ACENCES OF INSTALLATIONS OF FLAMS SPECTICATIONS,
PROVIDE THE OWNER WTH A CERTFICATE OF FIMAL MSPECTION AND
APPROVAL BY ENFCREEWENT AUTHORITES
MEET CR EXCEED ALL CURRENT APPUCAELE
ENGMEER, Bl WRSTRNG, TS
GCONFLIOT ®TH SOVERNNG COOES AND REGIRLATIONS.
ASSUMVES ALE, RESPORDIBRITY AND COSTS FOR CLRRE
ROH-COMPLYHG WORK INSTALLED WTHOUT NOTFYHS THE ENGINEER.

AND STANOARDS,

ﬂm TG QBTAM, CCORDINATE, SUBMIT THE NE(

BS,DEIJ\‘ERIONE&BSITEINNWWWNREAD\’FGR
NSTM.LA'I'IGG. LHLCAD AND UNPACK, AND GU
ST puae, e hewty, TSI PO CY. o, B
START-UP, AND WAKE READY FOR QUNER'S
PROVIDE: 10 FURNISH AND MSTALL

ITRACTOR 1S RESPONSBLE m

mems. ELECTRICAE REQU!REMD{'FS AND ANY OTHER RESULTING
QHANGES, WHEN EQUIPWENT OTFER THAM THAT MWLED
o4 THE DRAHHGS- CONTRACTOR 1S RESPONSIELE FOR ANY
ADDITOHAL COSTS INCURRED AS A RESULT OF SUBSTITUTIONS.

BEFORE SUBMITTING A PROPOSAL OH THE WORK CONTEMPLATED,

FAMLIAR WITH EXISTHO COMDITIONS AMD LHAT,
PENSATION W ALLURED BECAVSE MISUNDERSTANDING AS
TO THE AN oF HVOLVED OR OF KHOWLEDGE
COD HAYE oR

HTIONS.
REASOHABLY AKTIPATED PRIOR TO EEDDMQ.

EQUIPLENT AND STYSTEWS SHOWN ON THE DRAWNGS
YE BEEN BASED ON EXISTING

TION
WME”SMWCAMMOWWWWFANJTE
PRIOR TO SUBMTING A BD.

CONSULY THE DRAWRNGS AND SPECHICATIONS OF DIMSION 16 AND
QTHER TRADES FOR CORRELATING FMFORMATICN AND LAY OUT WORK
S)THATﬁVtLLGOORDNA‘fE umOngémns YERFY

FINISHED COLING HEIGHTS,
FOO‘DNO AND FMIDA“OH ATIONS, BEAM DEPTHS, ETC} MTH
AND STRUCTURAL DRAMWINGS.

DRA‘ﬁHfE HM'NOT 9{0" EVERY RISE AMD OFFSET REQUIRED FOR

AND DUCTWORK 70 ACCOMMODATE THE
wumsmwmmmmorommumm
REQUIRED OFFSETS AND WTHOUT EXTRA COST TQ THE ORMER.

OBTAR EXACT LOCATION OF CONNECTICH TO EQIUFUENT, FURNSSHED
BY OTHERS, FROM THE PERSON FURMISHING THE EQUIPMENT,

GCUARMNTEE AND MAIMTAM THE STABRFTY OF WORK AND MATERIALS

KEEPMHPWEGTRE’A}RAHDMMFDRW
PEBODOFDNE(!}YEARM‘TER FRIAL COMPLETION OF
WKASWBY!SJANCECF}TEHNALCERDMTEBY
THE ARCHITECT/ENGINEER.

DEFECGTS OF ANY iGHO b’UEmTO FALTY :GTK Ot UATERIALS

0 ONER AND
MGTAWMW_MMDEDMABETDTPEWOR“E
RESULTING FROM THE ORIGINAL DEFECT OR REPMRS.
&LHWWMSEHSTMWLSTOSEREAMN
ACCESSELE FOR OPERATING, SERVCHG, LLANTALENG AND
REPAIRENG. msooumcmsmsms FOR PROVIDING
SUFFICIENT SERVICE ACCESS TO ALL EGUIPMENT.
GUARMNTEE: THS CONTRACTOR SHALL GUARANTEE ALL WATERIALS
WORK PROVIDED: T AND SHALL MAKE

CONTRAG
AR OR CE AT THER OWN SE
DEFECHVE WORR, WATERIAL, ECURPUENT WHICH MAY BE
b wTHN A PERICD 12 MONTHS FROU THE DATE OF

GNLT "RDDBGTS FROM UWANUFACTURER'S WTH LOOJ\L
TION THAT CAN PROWDE TE COVERACE, PARTS
Y

REPLACEMENT SERWCE OF THEIR PRODUCTE
GUIPMENT THAT BIE FIT [ THE SPACE AVALABLE
ETELY SERVICEABLE, BRING ANY CONFLICTS TO THE
ENGINEER'S ATTENTON PRICR TO ORDERNG THE EQUIPMENT,

COORDINA MJ.M(HMT}EOVNERTOIINWE
ANY DISRUP CONFINE ALE INTERRUPTIONS 10 THE SMALLES

POSSBLE AREA. FROVIDE TEWPCRARY CONNECTIONS IF REQUIRED 10
PROMDE CONTIMUITY OF SERVICE,

HSPECT ALL AREAS AFFECTED BY THE INTERRUPTIONS AN RETURM
AL AUTOUATICALLY CONTROLLED EQUIPHENT, ELECTRICALLY
OPERATED EQUIPMENT TO THE SAME DPERATNG CONDITICN PRIDR
TO THE MTERRUPTION.

FIRE SPRINKLER OR FIRE ALARM SYSTEMS ARE 70 REMAM
WVEATWEMCFWIQRKDAY ASSRE THAT THE FIRE
SPRINKLER OR FIRE ALARY TEHISWAW.ILAT?I’EBD
OF EACH WORK DAY, COORDIMATE WTH THE O

PROVIDE WEW MATERIAL AKO EQUIPMEMT, UKLESS OTHERMSE
PROTECI’ EQUPLIENT AND WATERIAL FROM DMMBE, DﬁT AN THE

PROVIDE THE HIGHEST QUALITY BORKUANSHP AND PERFORM AlL
RORK CMLY BY SWELED mcs HSTALL MATERIAL ANO
EQUIPMENT IN ACCOROANCE WITH MANUFACTURERS'
RECOLOIEMNCATIONS, IHS"ERUGT{O"S ARD CURRENT STANDARDS,

THE ENGINEER RESERVES THE RGHT TO R££07 MATERIAE CR
ROT 3 ACCORDANCE WIIH THE CONTRACT
DOCUMENTS, BEFORE OR AFTER NSTALLATION.

AL PFRNG ANO DUCTWORK SHALL BE RUM M THE WOST DRECT
AND STRAIGHT MANNER POSSIBLE MMMNG PROPER GRADNG.
T 15 THE INTENT

THESE PLANS AND SPECFICATIONS THAT WOST
WHERE EXPOSED, UM AS

AND/OR WALL AS POSSIBLE PARALLFL WITH

mmsmmo&mmcmmm

00 NOT ALL PIPING OR DUCTWORK H ANY M

TRANSF

INST, ITCHOEAR,
ORMER, ELEVATOR ECOWMENT, OR ELECTRICAL
ECIAPWENT RGO, LRAESS IT IS A BRARCH SERVING THAT ROOLL

WNDTWMPPMORDDGWAEWESHQBOAM
PARELBOARDS, CONTROL PANELS, MOTOR COHTROL CENTERS, ETC,

ARRANGE WORK TO FACIITATE MAINTEHANCE, REPAR CR
REFLACEUERT OF EQUIPLENT, ACLESS FOR DEVICES THAT
REQUIRE MATNTEMANI FDRG:NCEM.EDDEVICES.WTHAT
ACCESS PANELS ARE PROPERLY LOCATED AND LABELED

L. PERFORM ALL CUTTNG AND PATCHENG NECESSARY 10 WORK.
TRUCTURAL ENGNEER

BEFORE CUTTHG STRUC IBERS OR FINISHED MATERIAL
PERFORM ALL PATCHING N SUCH A W, AS 1O Ko
WSSBLE TRACE R TDTHEOGDIT\QH

EXPERENCED, mmuw«mmmpmmm
OF WORK INVOLVED. INFERIOR WORK WAL NOT BE ACCEPTED.

PATCHALLHCLESLETASARESULTOFDQ!MMQF
MECHAMICAL EQUIPMENT AND DEVICES.

R‘EPLACEN.LCUJHGHESDAHAGCDWNSTALLAT&ONQ‘
WORK, WTH KEW THE

masu A.LL WECHANICAL ECUIPLENT DAMAGED DI}RHD SWG
TIOH TO §TS ORIGHNAL
7 PRME, W PAINT PER MANUFACTURER'S RECQHH&JJATIONS
FOR FR¥SH EQUAL TO CRIGNAL
ROT USED.
PROTECT OPENINGS AND ECURPMENT OESTRUCTIOH,
DARAGE TECT MATERIALS ANO

PROTEC
EQUIPNENT IINEI:KATEL'( UPON REO:IPI’ AT THE -JOB STE CR

;EFEE&

g E

MMEDIATELY AFTER THEY HA! REMOVED FROM TA-BRW

CONTAMERS. UHLESSNO'ED'THER“SE. THEM CLEAN
U?DAIMBCD UNTR, FINAL COSP?ANCEOFTHEMPRMCT BY
THE ORER. WHEN A PORTION OF THE BAALDING I3 OCGJP?IDBT
THE OWNER BEFORE S AL COMPLETION CF THE EMTIRE
mcnmmmmmnm RiWSEBSUTY FOR
PROTEGTION AND HOUSEXEEPING FOR THE GCCUFED POR
Pe. PROTEGTPLPE.WGT EQUESMENT OPEHINGS lll'H TELIPCRARY
PLUGS (R CAPS, XEEP CPEMNGS COVERED UNTIL PERUANENT
CONNECTIONS ARE COMPLETE.

04 CONTRACTOR 15 RESPONTELE FOR ANY DAMAGE TO MECHAMCAL
EQUIPMENT, MATIRIALS OR WORK UNTE FINAL ACCERTANCE OF THE
ENTIRE PROJECT BY THE OMNER.

AND REMOVE TEMPORARY IDENTUICATION.
58, NCASEOFM.MOWER“LREHWEDERUBESHANO
THE CONTRACTRR.

TT. SEFGRE START-UP, LUBRICATE, CHARGE, AND FIL SKSTEMS AS
SPECIRED ARD ACCORDING TO MANUFAGIURER'S INSTRUCTIONS.

WU, CLEAM, DISAFECT, AKD TEST ALL PLUMBING AND FIPNG SYSTRMS

W, PERFORM TESTING, ADJUSTING AND BAL;INWO M ACTORDANCE
WTH THAT SECTION.

WA, OPWTE EQUIP!ENT AND SYSTEMS B AlL THEIR OPERATING
VERFY PROPER OPERATION, PRIOR TO FRAE PELD
CGSER\'ATm AND OBMER RISTRUCTIONS.

WL PROVIDE ASSISTANCE 7O TEST, ADVUSTING AND BALANCING
CONTRACTOR BT MAKING ADJUSTMENTS TO STS'(ELI AND STS?ELI
COUFONERTS REQUIRED FOR ACHEEVING DESIGN PERFI

PABLE PERFORMANCE OF ANY TEST IS NOT ACHEVED,
MAKE TIE NECESSARY CORRECTIONS AND !HE TEST SHALL BE
REPEATED UNTE, ACCEPTABLE PERFORMANCE iS ACHIEVED.

2z FULLY MSTRUCT THE (MNER'S DESIGNATED PERSONMEL.
OFEAMVEMWCALS‘VSTEM ATTIEMTI’ISF'UT
iﬂ'lo SERWICE. PROVIDE IN. USNG COMPETENT
INSTRUCTORS AMD FAGMY TRANED PERWEL
AMAIMCLUDE DOCIMENTATION OF INSTRUCTIONS [N THE OPERATION AND
MANTENANCE MANUALS,
BES. SUBMT BOUND OPERATION AND MAINTENANCE MANU.
T UDNG SHOP DRAWHOS, WARRANTIES, TEST Rﬂ’ORTE.
BALANCE REPORES, SYSTEM VALIDATON

EBE. FURMISH AND N.LNEOCSSARYCURSSMBEODCNB
REQUIRED TO RH‘STALL AL HVAC EQUPMENT AS DESCRBED (R
mmhﬁ 0}&85 BEAWHNUMOFH

IM.NUF THE EQUIPUWENT SUPPOR
UM.ESS NOTED OTHERMSE. AL C-URBS HUST BE INSTALLED SO
THAT TOP CF CURBS ARE "DEAD"

SEOTION 15025 - DEMOUTION
A FURNESH LABOR, EQUIPMENT, AKD MATERIALS REQURED FOR CUTTING,
RESTORA CESSARY

RELGCATION
ASIE.LASEEMWCFSALVA@HATERWSORM

WORK OF CUTTING, REUCVYAL, DELOUTION,
Rﬂ.QC.AMi. PA'I'U-DNO. AND RESTORATION BY USIHG ONLY
NHETRADER‘EWD. PROVDOE FOR THE
SAFETY OF THE EXISTNG SURLOIN PERSONNEL, AS WELL AS
FMNE‘ICONSTRUGHOHASAR‘ES‘ULTOFH)RK‘ PROCEDURES,
OPERATIONS R ACTVITIES UNDER THS

PERSONNEL
mmu'nm OR REHOVMS OCCUR ADJACENT TG OCOHED AREAS

o ZE COMPETENT AND ED TECHMICAL ASSISTANGE TO
DEVELOP SAFEIEIHWSMHZWQUES T THE
HCLUDING TEMPORARY SHORING SUPPORTS, METHOOS
N-‘RBJWA.LANBOTHERMWWS DESIGH AND PLACE ML
TENPORARY SUPPORTS TO CARRY ALL L0ADS COWH
TBSOU&DWO.

SECTION w060~ PIPHG

A MHMMOWHYHNSECWLPMTCAM
BOHLER AND PRESSURE VESSEL CODE FOR WELDING

MATERIALS
APPROPHATEFDRTPEWWA NG CHELRCAL ANALYSIS OF

THE PIPE BEMNG

B. BRAZNG MATERIALS SHALL WPLY vam SFA-5.8, SECTION ll. ASLE
OR BRAZING FILER MET,

FLUD BEING CARRIED.

& CHILLED WATER AND KEATING HOT WATER PIPMG GREATIR THAR

AlL WA
J2—INCHES SHALL BE STANDARD WEIGHT WTH 0.375 INCR
ICKNESS, CHILLE]
1ESS THAN 12-IHCHES SHkLL B
SUAMLIR SHALE

FLANGES WHERE REQUIREI
EORNECTIONS, LEAX TESF PIPING SYSTEMS WITH 156 P&
1. ATCON’IRA;G‘IG&SOPW PIPE SZE %" T0 8" IMVBE'ITPE'L'
R TEMPERED TUEHG CONFORMMNG TG AS
mm‘rmw-—T—ﬂmos.

H'(DROSTATV:

HAF

SPE DFEDMQ’E

g NTS SHALE BE MADE WITH 95—5 TN-ANTINOMY SIRDER.
DIEEE

mw@mwmnmmommmmm

BREAKAGE,

HCLUDNG
TOUIPUENT, SYSTEMS,

WALL
D WATER SUPPLY AND REIURM, HOT WATER HEATHG
PIPNG SCHEDULE

WEO'BONS T0 STEEL PPE OR EQUIPMENT SHALL BE MADE WTH

BAS PPING, ABOVE SROUND AND INSIOE OF BUTLOING, SHALL

STANDARD AND D JONTS,
EXCEPT PIPE CONCEALED N WALLS O/ SHALL HAVE
FOR THRCUGH 2° PIPE SIZF, FITTINGS AND JORNTS
uAY 0 , EXCERT TALEED N WALLS OR
VERTICAL SHAFTS SHALL HAVE WELDED SIZES 24" AND
LARGER AYE JOINTS AND STANDARD WELDING FITTINGS,
EXCEPT CONNECTIONS TO VALYES, REGULATORS, EQUIPWENT, WETERS,
E1C. WHICH COMMEQTIONS OR FLANGED,

WHICH SHALL
LEAK TEST WTH 20 PSt AR PRESSURE BEFORE FMAL CONMECTIONS ARE
MADE ANO WMTH SOAPY WATER AFTER FINAL CONMECTIONS.

1. UNIONS FOR USE M FERROUS PIPE SHALL BE MALLEABLE RDH
WTH BRASS T RON GROUND JOINT SEAT, SCRERED
EMDS, ANQ RATED FOR HOT LESS THAN 300 P WATER WORKMG

PRESSURE.
ZW&EFORUSEHI’HDOPPERPPMMSiCAST
T BRONZE W mmmmrwum

MS! BRASS R
3, UNICNS SHALL I‘HEREVER MECESSRRY ‘DR

O REPAIR OF EQLIFMENT, VAL STRANERS, ETC.
RIGHT AND ARE, NOT TASLE
!LLNZDHSN SMH.BCDEQGNEI)FDR.\

G WORKING PRI T MAXRASE
TE‘HPER»\TDRE. TN}BRASS TAIIPEE ADAFTERS FOR SOLDER END
cmznmasmco»ﬂtm& MGSFOR 7/8° T0 1~5/8"
GHIONS SHALL BE FORGED STEEL, AND ng&f‘m:{—!ﬂ‘
E-W.LB‘EDUCMIRON‘FMPLATEDSTE. TS5, WTH SLICON
BRONZE HUFS AND FIBER FLANGES AMO BOLTS SHALL

NS AT ALL
TERTAL IS CONNECTED TO
UHIOH TYPE, OF SITE AMD
IVOLVED. GASKETS

FoR £ SHALL T8 SARUFACTURER'S
RE ATONS FOR THE 3]
SHALL MEET ALL ENTS OF ASM Blﬂ.&mﬁ'ﬂu,
BE CAPABLE OF EFFECTIVELY SIRAY
ELEC CURRENTS LP TO 509 WOLTS.
S SPECIFED OTHER SHOWN
DDER?%S'E. BE OR "v* TYPE OF SAUE SIZE AS PPE LINE

SCREER OF NOT
QAUGE) SHEEY BRASS PERFORATED FOR TOTAL NET FREE AREA
EQJALTOFOURTMESTHE AREA OF PPE  STRANERS SHALL HAVE
BODES DRELED TAPPED FOR ORAIN AND BLOW-DOWN. FURNISH
ANDWSTA!LDRMNVAL\E WTH DRARE LINE EXTENDED IO DRAN £0R
STRAINERS OF 4" SIZE AND LARGER.

SECTION #3070~ FLEXBLE CONNECTIONS

A FLEQGBLE PPE COQMGICRS FOR INSTALLATION B SUPPLY AMD

RETURN
WATER CONNEGTIONS TO WATER COLS # AR UMITS SHALYL BE
WJLTPLE ARCH TFE T2 TEFLOM WATH MOMEL REINFORCHG
TONTROL UNITS AMD 150) ANSI FLANGED EWDS. CONMECTORS SHALL
HAVE MINMUM LIVE LEN ormrmsmmnﬂmmmavm
CONNECTOR MANUFACTURER FOR VIERATION ISOLATICN

HSTALL FLEXSLE PIPE CONNECTORS OH PIPES CORNECTED TO
ISCLATION.  IRSTALL FLEXIAE P

CONNECTORS AT TO DISPLACEMENT, INSTALE DNE END
TO ISOLATED £ AND ANCHOR QTHER

END. RIGIOLY ANCHOR PPE TG

QUIDES SO THAT MOYEMENT FLACE ALONG AXIS OF PFE ONLY.

BHSTALL EXPANSION JOINTS ALONG AXS OF PIPE

SEOTION #4100~ YALVES
A VALVES SHALL BE OF THE SAME

TURER THROGUGHOUT, WHERE
MANUFACTURIR'S WE A psussuﬁﬁ RATHG SHALL BE
LOCATED ON OUTSDE OF VALY

CUT-OFF VALVES USED W IATER AND WATER/GLYCOL SYSTEWS
INCELDMNG CHULLED, PROCESS NG

HEATING SHALL BE BALL VALVES FOR 2 SIFE AND SUALLER,
AND SHALL BE BUTTERFLY VALVES 20" SI7E AND LARGER. YALVES
USED H STEAM AND STEAM CONDEWSATE EINES SHALL B OATE VALVES.

aaL VN.VE S'IN.L BE IMN{IFABTU&ED 0 MB%LY WTH WSS 5¢ 110

ANG SH, CE TYPE.
o/ B—B2) Mi‘ri smu.[ss STEELBAH. FULL PORT AND SHALL
FER 1 £00 WOG. WORKHO TEMPERARIRE RANGE OF AT

WMMMWPEHMI

EXTENDED STEML
mRECE‘VE UP TO 14" THICK INSULATION AND SHALE HAVE Mg SEAL
VALVE EXTENSON.

SUTI'ER}'LY VALVES SHALL BE MANUFACTURED TO COMPLY WTH

W CLASS 125/150 POUND WELD NECK
FLANGES, SHALL BE 200 PS CROPTITE
AND SHAIL BE OF THE LUG § THE LU STILE
S00Y SHALL SE DRREED AMD TAPPED 150LA 0
REUOVAL OF DOWNSTREAM PIPMNG.  THE VALVE BODY SHALE HAVE
AN _EXTENDED NEGK OF SUFFICENT St THAT 2 INCH,
PRE-WOLDED FISEROLASS THSULATION AND JACKETING CAN BE

(>4
VALYVE

TQUPPED WTH
VALVES 5 INCHES AND
SUALL BE EQUPPID WTH GEAR OPERATORS
MEMORY ST0PS,

CHECK YALVES N HVAQ A.PPDMTiDNS SHALL BE SPRING-LO.

AHD RATED

FOR NOT LESS THAN 250 PSJ COLD WATER AT
‘I'EAPE‘RAMEUP TO NOT LESS THAN 100T. VALYES SHALL CLOSE OFF
VES 1§ AND MLERMHA\EBRNZENDY

ANDSCRZW S.ANDVALVE AN LARGER SHALL

STYIE BODY OF CARBON STEI a.ommsmmmsm-snn.mo
WTH ANS! CLASS 150 POUND FLANGED

SATE v.u.wsmmm APPLICATIONS ﬂi'

BRONIE Al SHALL

mmouzzm Vi VESHALLHA\IEE‘EDGED&A}D
(ES!G‘NEDFORNOTI.BSTHM

WRE SIAU.BQCAS!NTO\'AL\E

HATURAL GAS YALYES 27 AND LARGER SHALL BE SOM-STEE,
MDMMSMITSWWF % S7E
AMO SMALLER SHALL BE ALL BRONZE, FLAT HEAD QGAS SERVICE STOP.
FURMNISH TWO WRENCHES FOR EACH 128 INSTALEED.

RELFEF VALVES SHALL

LESS THAN CAP.
HAYE TESY LEVEAS EXTEND REUEF LIME FULL SI2E AND END OWR

SEQOTION 15390 + METERS AND GAUGES

A

F

TERS SHALE B EASY READIMG, MERCURY COLUMM, NDUSTRIAL
WELL SCONET AMD §°

2~HCH SULATED PIPHO AND
THERMOUETERS INSTALLED GVER 6'—0" FROU FLOOR SHAIL BE ANGLE

PRESSUC GALGES SHALL HAVE 44" DIAL.  GAUGES SHALL HAVE
PRECYSION WOYEMENTS, BLACK ENAMFLED CASES WTH NP. RNGS
GAUGES MNSTALLED ON THE SUCTICH SDE OF PUMPS SHALL BE OF THE
et QAUCES SHALL WTH

SOLATION
AS SPECIFED W SECTICN

FROVIDE FACTORY—FABRICATED HORIZONTAL PPING HANGERS, CLAUPS,
ATTACHUENTS AND SUPPOR! COMPLIANCE WATH SP-59 AND
SUPPORTS SIZED TO EXAGTLY AT
Nmacrmmmmmxmmm.

UNLESS SPECFIED OTHERMSE, PPES SHALL BE HUNG
SPUIT RING HANGERS

CLEMS HAMGERS NOY
THICK.  STRAP HAHGERS SHALL NOT BE ACCEPTABLE
TYPE HANGERS SHALL BE USED WHERE RE OR SHOWN TO ALLOW
FOR MOVEMENT OF PIPES BY EXPANSION, HANGIRS SHALL HAVE
REQUIRED ION
SJlTﬁ-Bl-E STEEL SUPPORTS FASTENED 10 OVERREAD CONS oR
STEEL W) 1‘5 91ALL BE WNSTALLED

BRACKETS. AND
S0 THAT PPES ARE RUN PARALLEL AND EVENLY 5P

Mwmswmmmnmsmasmom
TYPE OR PHULIPS SOF-DRULING TYPE OF SUFFICENT SZE TG
ADEQUATELY SUPPORT THE LOAD.
COMPLY WITH MSS SP—8¢ AND SP-20 FOR INSTALLATION OF HANGERS,
TS AND THSTALE, HANGERS, SUPPORTS, CLAUPS, ANO
ATTACHUENTS DIRECTLY FROM BURLDNG STRUC'IU'RE LOMPLETE WITH
INSERTS, BOLTS, RUOS, NUTS AMD WASHERS, ANG WASHERS, AMD
ACCESSORES. NNOT05EVAREORP£R‘FDRATEDWTALTDWT
SUPPORT FROM OTHER PIRING SHALL HO PERMITIED,

COVERING AND ADJACENT WORK, PLACE HANGER
EACH HORIZONTAL Elm USE HMGERS SYERTICALLY ADNJSTABLE ﬂi'
MINUA AFTER PIPNG 1S

TED PIPE, HANCGERS S.FPDR?S&INJ.BEFURH@'IEDHF‘!
NWGALVAMDSTEE.SW.DSNNOYL&W GAHG&
RENAT)

:i VAPQR

B ARQL
DE(S!TV1NP§.E\TE?PRODFE)C&UWSM¢A
&EYIEML&HILD. PROMVDE ASSEMBLY OF SAME THXCKNESS AS

OF HANGERS AND SUPPORTS SHALL BE M
AWMHWMFMWNGWFORS&EDFM

Fowmar | Bt S | Pt | Coprer  Pasme
Pou | Fou T e

R U e

STENCILS: AIR] LETTER S7E5 FOR PIPING AND
APPLICATIONS: MU l%‘ HIGH LETTERS FOR [RICTHORK
AN’D \mw.m 3/4" HIGH LETTERS DOOR SIGHS AMDF SMILAR
TRUCTIONS, STEMCHL PANT: EXTERIOR TYPE BLACK
VALVE Tm 19 GAUGE POLISHED BRASS, 1-1/4" DIAUETER, STM!P
ENGRA! BLACK ENAMEL FITTED. VALVE TAG FASTENER SHALL BE

BRASS CHAIM.
5 AT CONTRACTORS OPTION, VALVE TAGS MAY BE 3/32° THICK
ENGRAVED FLASTIC EAMIHATED YALVE TAGS, WITHM PPSHG
ASSREVATION LETIERS AND SEQUENCED VAEVE
NABERS %~ HIGH TFD?S.ANDUMS/&YMFMFASDER‘
YALYE TAG SHALE BE WHITE WTH SEACK LETTERH

ENGRAVED PLASTIC-LAWNATE SIGNS: ENCRAVING ST(EK WELAMING
LAVINATE; SIES AND THICKNESSES INDICATED; ENGRAVED WITH

DMFYPIPNOAIM!JESSDOOR’S.HWEAND
PMWPMTWHOFWEHPMMMHM
Ewwmnmsmnommorommmummumﬂ
SHALL BE IDENTHFED AT SPEGTIED HEREINBEFORE ANO SPACED
IHTERMEW]TLY AT MMM SPACHG OF 50 FIET ALONG EACH PIPING
RUA. HMMSPAWOTDZSIETNNM}ES
PIPHG AND EQURPMENT.

:ALVEQ&"AG LOCATION: PROMDE VALVE TAG ON AL VALYES, COCKS,
VM.\&N\'AL\"ZWLEM%
DULE FRAUES AMD SCHEDLAES [ MACHNE ROOM WHERE DIRECTEL
BYO'MIETSREPRZSE{!AM
INSTALL ENGRAYED PLASTIC LAMNATE SIHS EX(EPT WHERE LETIERING
LARGER THAN 1° IS RE FOR PROPER IENTIFICARON. LOCATE
SGNS I OR KEAR EACH PIECE OF MECHAMCAL EQUPMERT AND EACH
MPRWDEPIASWMTEDSGNSATWWOLN&D

QUIPNENT SCHEDULED ON DRAWNGS,

SORS, DIFFERERTIAL PRESSURE SWITCHES, AND
OONTROLDE\'%CESINTEWTEDHTHHSE BUILDRIG CONTROL SYSTEWS
Q-I.A.U. PERMANENTLY MARKED TO INDIGATE NORMAE OPERATNG

OR RANCE FOR SOTH SUMMER AND WINTER DPERA
mmawumammmmnrmwmm

BECTION 16241 - YBRATION SOLATION

A

ALL VIBRATION MA'I’!OH OF ROTATHG AND RECPROCATING MECHANICAL
EQUEMENT AND PIPRIC SYSTEMS FURNISHED UMDER THIS CONTRACT,
UNLESS SPECNED ﬂTEERVASE. SHALL BE THE OW?LETE RESPORSIERLITY
OF A VIBRATON ISOLATION MAHUFACTURER. ECLATON EQUIPMENT
SHALLBEQFTHESAHEHWACTURERMMSEL{G“OROFTHE
PROFER (SOLATORS, BCLUDING TIONS, SHALL

RESPONSERITY OF THiS IM.’!LFAC UR‘ER.

ESOLATORS ALL ™

WSTALLATIONS. DUE CONRDERATON SHALE BE GIVER TO BULONG
RESCHANCE, FLOOR SPANS, FLOOR DEFLECTIGH AND PEQJCHJTY QOF
ECUSPUENT "10 OCCUPED AREAS WHEN WMAKING ISOLATOR SELECTIONS.

1= ‘F}E ESOLA MANUFACTURER SHALL COORDINATE HS SELECHONS WIH

TIoN
EXMR EmPHDlT TN-AT S AGTUALLY 1O BE FURK:
8f COURMETELY
SATCSFAGTERY V!BRAT!OH ANO NOISE CONTROL TRROUGHOUT THE

THE BSOLATON URER SHALL PROVIDE ADEQUATE NSTA.LLA‘I’W
REDRMATION WITHOUT DELAY TO INSURE THAT PROPER PROVISIONS
DURNGFDDRC!PSE MSTALLATION OF ISCLATORS AND AVOID WUCI'S

£ VBRATCH ISOLATORS = MATERIAL:

£1 ALL SPRES TYPE EBOLATORS SHALE BE CAPABLE OF 30
PERCENT OVER TRAVEL BEFCRE BECOLEND SOUD.

£2 CENTRIFUGAL EXHAST FANS LOCATED ON THE RQOF SHALL BE
IMSTAILIT WITH FREE STANDING SPRING TYPE HOUSED ISCLATCRS
WTH NOT LESS THAN 1/4° THICK NEOPRENE ACOUSTCAL FRICTION
PADS ON THE BOTTOM OF THE ISOLATORS.

BECTION 15200 - NSULATION
A ALL WSULATION SHALL CONFORM T0 FORLOWKG STANDARDS FOR FLAME

ARD DEVELOPED SMOKE RATNGS:

Al FLAME SPREAD; ‘.‘StﬁmAST\IEBJ HFPA 265
A2 SMOKE DEVELOPED: 50 OR LESS, ASTU E34, NFPA 255
INSULATCRl SHALL NOT BE APPUED UNTL ALL PIPNG HAS BEEM TESTED

AN ALL INSUTEATION WORK

INSULATION TO BE

SULATICH, OR
CHANCAL OR THERMAL FAILURE WHCH AFFECTS BITHER Al
CR EFFICENCY OF INSTALLATION,

FITTINGS ANC DEVICES, UMLESS SPECFIED
TED WTH 1-PIECE RIGD WOLDED GLASS

TH A K VALUE OF 0.22 AT 75%, THE
INSLRATON JURES OF —40° TO 450F,
AND WTH LONGITUDINAL FLAP, BUTT JONTE END STRIPS AND FAGTORY
APPLED PRESSURE SEALNG LAP ADMESIVE.

mmmmmtmwmmmme
EN.MLNENNOR-HEWQ’ ACES. AREAS HCLUDE ALl
PROCESS AREAS, COVER FIPE FITRHGS AN
0TH€R EQUPIENT TROM AN OUTSISE DIAMETER OF 1-5/87 10 24 ™
ACCORDANCE WTH ASTM ¢-585,

PWMEMHATWLQALLBEH.BSSHTEOUTDODRMSFRAY
THERABLE.

WNSER‘NSAVAUMAM)S’EEQFOR A FULL HSULATION
EXPOSED PIPE AITTING AND UNCER THE CYERIAY OF THE PVC

RE THE
FOOD PROCESSING, BEYERAGE AMD PHARMACEUTICAL MOUSTRIES.
FYC JACKETING 25, FIRE CLASS PER ASTM E-E4, THERMAL
CONGUCTMATY OF 6.28 BTU, FI/EAN
F,2 THE SYSTEM SHALL HAl EMPERATURE RANGE.
©F —35T TO 500F {~370 16 280C}.
TEMS SHALL BE COMPLETELY COVERED THROUSHOUT, HCLUOING
AND ACCESSGRES. STRAINER COVERS AMND VALYE
S-IA.LL BE MS&HE FOR MANNTEMAMCE. UNLESS SPEOFED
Eded SH Ex )

:- i
EQUIPMENT,

(] .n\ a- f 7
ERE PPE m m
FI.IR?&SH AND HSTALL COVERING PRDTEQTOR LPg FAS'I'ENCD T
CUPS SHAIL BE ZESTON POLYYINYL CHLORSDE (PVC), OR

APPRO\ED EQUAL.

ALL ADHESIVES, TAPE AND ANY OTHER MATERIAL USED FOR SEALKG
SHAEE BE AFPLED M STRICT A

OF APPLCATION, TEMPERATURE LNETS APPLI
BATERIALS, OR ANY OTHER COMDITION AFFECTING EFFICIENCY OR
PERMANENCE OF THE WNSTALEATION,

WHERE PIPE HANGERS ARE PRESENT, QRS!RATEB PIPE SH
FURNISHED UTH Rﬁsﬂl DALVNZED STEEL SHELDS OF NO'E lISS THAN

IRENOTH
r B ANDVAPMELQRERMG(ET
CO'VW THE HSULATION INSER'IS HSERTS SHM.LBEQCINSTRMTED
OF HIGH DENSITY, 100 P, WATERPROOFED CALCUM SRICATE, ENCASED
INSGOQ’EEFM‘E!ALS‘HM PROVIDE ASSEMBLY OF SAME THICKMESS

SERVICE ACCESS SHALL BE PROVIDED U'FRCIJGH WELAATION WHERE
REQURED. HSULATION AT FLANGED

PERIAT REMOYAL

WTH BUFLT-LP SECTONS OF NBERGIASS PIPE COVERRIG ARRANGE

FACIITATE SERVICING OF THE STRANER, APPLICATIONS SHAWL BE

COMPLETE MTH VAPOR SEALS,

INSTALLATIOH SHALL BE M STRICT ACCORDANCE WTH THE

MANUFAC INSTRUCTICNS.  JACKET SHALL HAVE FINISH S0 AS
HOT 10 REGLIRE FIELD PAMNTING, BUT SHALL S£ SUITARLE FOR RELD
PANTING T DESRED.

HMVALVESMDAWSSHM
ITH GLASS FIBER MSERTS 7O PROVIDE SAUE

JONTS, GVERLAPPING THE
WJACKET, NOYACXSS}LRLLBEUSEDMVAPC«WTH“NG

WHERE PIPNG |S CONCEALED BY CONSTRUCTION, THE HITTINGS, YALVES,
AND ACCESSORES SHALL BE WSULATED MTH PYC COMERS AS SPEGRED
FOR EXPCSED PIPRIG. STRAINER COVERS ANO VALVE BONNETS SHML
BE ACCESSBLE FOR WANTENANCE.

EXCEPT STAPLES MAY BE USED H THE
LONGITUDINAL JORNTS, F AFTER STAPLES ARE MNSTALLED, THE ENTRE
WWNAL SOMY SHALL BE COVERED WITH 3" WIDE ADHESIVE BACKED
STRIP 7O MATCH MSULATION JACKETING TO COVER STAPLES AND
SECURELY ATTACHED.

ﬁmmsﬁmm@mmmswwumumxas

Q1 HEATHG HOT WATER SUPPLY A RETURH P UP THRU 27
W GZE SHALE BE NSULATED WTH 17 THICK INSULATION
8.2 HEATNG HOT KATER SUbPLY momwz—r/z AND
LARGER SHALL BE INGULATED WITH 1-1/2° THICK WSULA

REPAIR HSULATICH DAMAGED OR DISTURBED DURNG CONSTRUCTION WTH
APPROVED, SIMILAR IMTER!AIS. INSTALLED 70 MATCH EXISTING, WSTALL
NEW JALKET LAPPING AND SEALED OVER EXISTRNGL

woww, oeconsulting.cam
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SEQTION 15%5 - HYDRONIG SPECIALTES

A QUALTED UANJEAGTURIRS SIALL S UMTED T TIRUS REGULARLY
EROASED W THE UARUFAGIURE OF EQUIENT SPECIED $iTieH
THIS SECTON OF TYPES AMD CAPACITES REQUIRED, WHOSE
PRODUCTS HAVE BEEN M SATSFACTORY USE 8 Sl AR SERWCE
FOR A WNWUA OF 5 TEARS.

8. SUCTION DFFUSIRS SRALL BE PROVIDED WHERE SHOW OH
DRAMNGS. SUCTION DEFFUSER SHALL BE OF CAST RON
CORSTRUCTION WTH FLANGED SYSTEM TION ANO PULE
CONNEGTION TO WMATCH PUMP, THE OOFUSER SHALL HAVE A
STANLESS STEEL COUBNATION DFFUSER-STRAMER-ORIFICE
CHBIDER, THE STRAGHTENNG VANES SHALL BE STAMLESS STEEL.
T START-LE STRANER SHALL BE OF 18 MESH BRONZE,

UNITS SHALL CONSIST OF ANGLE TYPE BODY WTH FLOW
STRAUGHTEING YANES AND COUBNATION
— STRAINER—GRIFICE

FLOA STREAM AND BE REMOVABLE FOR
THE QORIICE BE EQUIPPED WTH A
DISPOSAME FINE W BHICH BE
REMOVED SYSTEM START-UP.  CYLRVDER
HAVE A FREE AREA TRIES

SUCTION CPEMNG, LMNT
BE PROVIDED WITH ADJUSTASLE SUPPORT FCOT TO
CARRY WEICHT CF SUCTION FIPING.

€ AR AND DIRT SEPARATORS SHALL BF
TOR AND DRT SEPARATOR ON THE HEATNG AMD CHILLE
WATER SYSTEMS, MJ.WBMTIONUNTSS(ALLBSFAERK’-\TED
STEEL, RATED FOR 1560 PSS WORKING PRESSURE WTH ENTERING
VELOCITIES HOT TO EXCEED 4 FEET PER SECOMD AT SPECHIED CPW.
UNITS SPECRCAILY DESIGNED FOR HICH VELDGITY
HAYE AH ENTERING YELCQTY OF P TO 10 FEET PER
G} UMITS SHALL MNCLUDE AN RNTERMAL Bl

COMPLETELY AROUND AMD TO THE

ITERHAL FLEUENT, EWHMMTORSWHA\‘EA

SEFARATE VEWTING CHAMEER TOQ PREVENT SYSTEM

CONTAMHANT FROM HARWING THE FLOAT AMD VENTMG

VALYE OPERATICN. AT THE TOP GF THE VENTRG

AN AN BTEGRAL FULL PORT FLOAT

MECHANISY.

G2 LUMITS SHAIL INCLUDE A VALVE SIDE TAP TO FLUSH

L AND FOR QURCK BLEEDNG OF
AMOUNTS OF AR BURING SYSTEM BiL OR REFIL

SEPARATOR SHALL HAVE THE VESSEL EXTENDED BELOW

THE P& COHNICTON AR TCUAL DISTANCE FOR DRT

ARATION.
C.3 MR ELBMINATORS SHALL CAPABLE OF REMGMVNG 100X
ENTRAKED AR AND UP

PARTEZLE 30 WCRON AMD LARGER WITHIN 100 PASSES,

D, PROVIDE SALANCING YALVES WHERE SHOWH ON PLANS OR RHERE
REDU?REDFDRS\‘STEMH.ALAHGNG. YALVES USED FOR FLOW
(BALANCING) OF WATER N Hmmc SYSTEMS SHALL BE GLOBE STYLE
DESIGN, OTHERMSE NOTED, BALANCING VALY \{fSSHALLBiRATED
FOR NOT LESS THAM 125 PR AT 250T. YALVES 24" AND LARGER SHALL

HAVE FLAMCED COMMECTIONS. VALVES 27 AND SMALIFR SHALL HAVE NPT

Buf  AFTER THE FIMAL BALANCING OF THE SYSIEM IS APPROVED BY
THE VAL SETPOINT
PWEYHW@WHEREGSTRSOASWBEMY

D FoR
0.2 BALANCHO VALYE SHALL HAYE

AEWIH&M—WVMWTWHﬂNmMM

YAEVE
b.3 YUWN&DINSTAU-.ASS'WWPLAHSA?DN
ACCORDANCE TO- cgaﬂfs INSTALEATION INSTRUCTIONS

OF VALVE SEAT. TWG A mﬁ‘ll.LI/'l( M’T MGMS
PLUGS ARE 1O BE PROVIDED OH THE OPPOSITE
OF THE WETERMG PORTS FOR USE AS DRAIN CONNECTHHS,
ORAN CONNECTONS ANO METERING PORTS ARE TD BE
INTERCHANCEARLE TO ALLOW FOR MEASUREMENT FLEXBAITY
'WHEN YALYES ARE INSTALLED W TIGHT LOCATIONS,
D4 YALVE mmmm{g-m 350" ADJUSTMENT WTH A
EFL.

TABLE,
D5 VALVES SHALL BE OF CAST [ROM CONSTRUCTION WTH

HONFERROUS COPPER ALLOY TRAL
0.8 THE VALVE SHALL BE MSTALLED WATH FLOW M THE DIRECHION OF
TE ARROW OH THE VALVE BODY ANO WNSTALLED AT EEAST FIVE
FiPE DIAMETERS DUPRMSTREAM FROM ANY FIFTRO, AND AT LEAST
E?H*mnl ANY PUME, TWO PIPE

DIANETERS DOWNSTREAM BALANCE
FREE OF ANY FITTHOS, INSTALL FOR UNOBSTRUCTED ACCESS TO
THE VALVE BANDRHEEE AND METERING PORTS FOR ADMSTMENT
AND H‘EASJREIENT DEWBWTVAL\‘ENPPM RIST
PREVENT SEDILENT SULD-UP N METERING POR
0.7 EACH YALVE SHALL BE FURMISHED WTH A PRE—FDRUED

OVABLE PYC BISUEATION JACKET TO MEET ASTM D
1754/('&!55 14253-C, liEADF-SL ASTU-E-24 AND ASTM-138 WTH
A TLAME SPREAD RATING 50 O 1£SS. THERE Wil BE

PROVIDED SUFFICIEMT MINERAL FIBERCLASS INSULATICH TO
WEET ASHRAE 2011689 SPECFICATIONS N OPERATNG
CONDITIONS WTH MAXIWLHF FEEED DESIGH OPERATING

TEMPERATURE RANGE OF 141-200T AND MEAN RATING
TRMPERATURE OF 135F.

£ PROVIDE AR VENT VALVES BN WATER SYSTEMS AT ALL HIGH PONTS
WAT.‘I.LLOCAWS AS REQUIRED 7O PREVENT THE
ACCIMULATON THE SYSi

HMMKH?M&DEPT‘HEREMNDRAMTOBE
AUTOMATIC,  MAHUAL AND Al
RATED FOR WATER WORKMNG PRESSURE OF HOT 1ESS THAR 256
FaL
E1  VENT VALYES SHALL BE AL BRASS
m&gu_mm—mw. uomnn FOR w.wum
E2 EXTEND DRAN WTOMATIC YEMT YALVES TO

UNE FROUE Al
FLOOR DRARE MTALLWVALVEWLDQ‘I)CHSTOBE
ACCESSBLE MTHOUT REGUIRING REMOVAL EQURPMENT
OR CARINETS.

F. mmnrﬁrmmswmmsvsmsmu.umm&s
WHERE TESTING AMD BALANCIHG IS REI

SHAIL PRWDED
HMQMMWMBAWMWWWOR
PRESSURE DLE TO NSTALLED EQUIFMENT, T}BSINCUJDESWTNOT
LARTED TO HEAT EXCHANGERS, COUS CHILLERS, SOULERS AND
PUNPS. PROVIOE TEST PLUGS ON BOTH THE RAET AND OUTLEY OF
THE EQUIPMENT,

Ft PROVIDE TEST PUICS DIFFERENTIAL PRESSURE
MTMSFMMTPMMQEMQE

MEASURED WTHOUT THE

F2 PUGS SHAME 8F msm.t_sn IH Aocoaomc: WMIH THE
WANUFACTURER'S RECOUMENDATIONS, 3CLUDING
APPROACH AND DEPART DISTANGES FROU PIPE FITTHGS,
YALVES, ETC.

£.3 PLUG SHALL HAVE A ¥~ wrmnrme

BRASS CAP,
¥4 PRWDEABALLVN..\EWSTREWUWPLUGFM

@ WATER FRESSUBE REGJD\‘FHO YALVES FOR HA);{—UP ‘EABTEER

CONNECTIONS.
ADIE

0% COOLING SYSTEMS SHALL
ZE CONSTRUCTION WATH REPLACEABLE

MO ALLOY SEATANDIN['EGQAL STAIMLESS STEEL STRAMER
PRESSURE GAUGE O

RSTALL

H  EXPARSION TANK FOR CHILLED AND
MI\‘PEE(PANSGI‘MNKHMSTE.S}ELLHEAWMY
Cai (I

DISCHARGE S0€ OF YALVE,
HOT WATER SYSTEMS SHALL BE

ELASTOMERIG CIAPHRA 5. MG CORECTIONS, AR
?RJE?ROE.MDASJERATDW TION FOR 100 PS1 WORKRQ

EXPARGON TANKS SHARK WIH AUTOUATIC
MAKEUP WATER CONTROL VALYE WIH
AR ATANG WTH
AND AUTOMATIC AR
VENT YALVE COUPLETE MTH CONNECTOR FOR EXTENOM
T DRAIN. TANK

EHARGEL: AS REQURED BY SYSTEM. EXTEND YENT PPING
FROM MFIOMA YALVE AND CONNECT TO
COMDENSA VE

BE CASF RON WTH STANLESS STEEL SCREEN.

SGQEEN QZE SHAU.. BE SFLFCTED FOR
PROVIDE STRAMER!

AP
S 24" tNDLJ\R\‘.ERHTHCFFOﬂﬂER
TO ALLOW FOR KEAR COMFLETE

BLOMOORN
PRMDEAWW?ALWONDEBIMWMWA
LRE TO NEAREST ORARL PROMOE A

BLORCTRN IHE FLOCR
BALL VALVE UPSTREAM OF AlL STRANERS FOR
b

UHLESS & b § SHALL BE RATED FOR
NOT LESS THAM 125 P51 AT 250T, SIRANERS 24" AND LARGER

SHAL HAVE FLANGED COMHECTONS: 2 AND SMALLER
HAYE NPT THREADED COMMECTIONS.

PROOUCTS HAVE BEEN M SATISFACTORY USE Bl SWIHAR SERVICE
FOR A UREMUM OF 5 YEARS

B. PP SHALL BE H-EINE TYPE, OF BRONZE ATTED CONSTRUCTION
WTH UACHMNED BRASS QR SROMIE WPELLER, STEEL SHAFT,

LEAX-PROOF MECHANICAL SEALS, FLEMBLE COUPLING DRIVE, DRIVE
ARD, BRONZE

CR COPPER SHAFT SLEEYVE, CAST ROM CASNG,

DESIGHED AND RATED FOR NOT LESS THAM 175 PSl ANO 22SF,
[G?

FROVIOE

VOLTAGE CH.A.WTEUSTFOS SHALL BE AS SHOWN. ON DRAWNGS.

WTH THERMAL OVERLOAD PROTECTION. LOOAL
TG MREWLAL AN

G PLAUPS SHALL BE NSTALLED WATH ADEGUATE SUPPORTS 50 THAT

OUGH PIPNO_AND

TSISEUMNATED» FURMESH WTH MOTOR CONTROLS AS
WHES,

SHOWM OH DRA)
b mmsmssmmmumwmmmmcm
ANG HORSEPOWER NOT 1ESS THAW SHOWH OM QRAMNGS, VOCTAGE

BE AS SCHEDULED ON DRAWNGS. HOTOR
OPERATING

CHARAGTERISTICS SHALL
SHALE HOT OVERLOAD} UNDER ANY CHANGE W

E PUMP MARUFACTURERS SHALL BE LMWTED TO AURORA, BEIL &
Mwsm EQUIVALENT WANUFACTURERS BY

Al

Ad

AS

AB

B, QUALITY
8]

82

B3

B4

BE
as
7

88

B3 THE £

CATALOG,
#10 THE EQLRPENT SHALL

AL ONLY.

RATIONAL ELECTRICAL (]

ALTOOMPLY WTH Nim HQ, 70, FOR INSTALLATICH
AND ELEQTRICAL TIONS OF ANGLLARY
ELECTRICAL COMPONENTS OF UAS FIRED BOMERS

UNDERWRITER'S LABCRATORES, tAr

ABI0AS FRED BOILER ANCALLARY ELECTRICAL

USTED AND LABELED BY WAL

ANS BOUFR REQUREMENTS:

ASSURANCE:
FMTW TESTS Bg CHECK CONS'

UNT,  THE OWMER MAY BLECT TO

nmmmmcmupﬁmmsﬂmmm
SUBWT COPY OF HNSPECTION REFORT OF -
MEO&D{
BOHERS GUARANTIED 10 OPERATED AT MINAMMA
EFRCENCY OF SPEGRED FROM 30 TO 100X OF ARE

RAIE

MANUFACTURER'S QUALINCATIONS: FIRMS REGULARLY
ENQAGED M THE MANUFACTURING OF PULSE

HIGH EFFICIENCY, CDNDQIMG BOUERS, OF TYPES AND
SIZES REQUFRED, WHOSE ~ PRODUCTS HAVE BEEM R
SAWACT(R\' USE i SMLAR SERVICE FOR NOT LESS

AN 10
nﬁmrumwmmmmmmmns
Wil 8E 18¢ PSIg.
YLME SAFEGUARD COHTROL REQUIRES LA CERTFICATION
APPRﬂVED QL‘
SYSTEW AND {75 NSTALLATION SHAM,
aH‘FCRH 10 THE H.ANLFACHRER’S NS?RUC%
APPUCABLE CODES TIONAL

R‘EQ\MDHS.
MM)\SAMNWMBENSTRFCT
Cﬂ.rPUANBEﬁTK]}ERi

SPECFICATION AND SHALL BE THE IL'.NUF

STAND. T UNLESS SPECHIED
OTHERMSE. FEA BET;
ACCESSORES, ARE NOT SPECFICALLY

cH
TFED BUT WICH ARE A PART OF THE
MANUFACTURER'S STAMOARD COMMERCIAL PRODUCT,
SHALL BE INCLUBED M TFE EQUIPMENT SENG
OF THME TYPE, DESIGN, AND

QUIPMENT SHALL BE
SZE THAT THE WANUFACTURER CURRENTLY OFFERS FOR
SALE AND APPEARS M THE MANUFACTURER'S CURRENT

MMNBSMHTMMN
THE ALLOCATED SPACE, LEAVING AMPLE ALLCWANCE Fi
RSP

TN
&n %Eﬁm‘{ SHALL 8E NEW AND FABRICATED FROAM

THE EQUWPUENT SHALL BE FREE FROM

&2

€3 THE PRESSURE VESSEL

G4 THE

02

£l

E2

E3

£4

ES

BOLER DE:
[A

£2

F3

Fé

F5

[

7

BOiLER SHALLGJAFUNTEEH WI'!NG
EGLRPVENT Tt 0 ONE

FOR LABCR.
CENVE SUCH FACTD‘W TESTS AS

DEXMED 8Y THE
MANUFACTLRER TO CHECK CONSTRUCTION ANO

OPERATION,
THE PRESSURE VESSEL SHALL BE SUARMNTEED AGANST
THERMAL SHOCK FOR 10 YEARS WHEN UTILIZED i A
CLOSED LOOP HYDROMIC HEATING SYSTEM WTH A
TEMPERATURE DEFERENTWL RATING OF UP TO
PRESSURE YESSEL SHALL BE
CGUARMNTEED ACCORDIMCLY WITHOUT A WINWUAM FLOW
RATE Oft RETURH WATER TEMPERATURE RECQUREMENT.
THE BOLER SHALL NOT REGURE THE LUSE OF FLE
SMTCHES OR OTHER OEMICES TO ENSURE MWNLMUM FLOW.
SHALL CARRY A 10-YEAR
WARRANTY AGAINST MATERIAL AND WORKMANSHI?
DEFESTS.

MUSTPPEUE»\TWANGSR}
SHALL BE CUARANTEED AGANST FLUE CAS
FOR A PERIOO OF 10 YEARS FOR CARBON STEEL BORERS.

B PWWAMTESTSANDN

ARANTEES
BORERS SHALL BE FM:TQQ‘( RUH TESTED
3O CHEY

JOBSITE & A THE

SAMUFACTUS REPRESENTATIVE T) VERIFY BORLER
AFTER START UP,

THE EQUIPMEMT WAL BE ACCEPTED ¥ THE AIELD TEST

RESULTS MEET THE F TRE

RETEST W THE PELD,
BE PAD FOR BY THE WANUFACTURER

PUENT
FACTORY-ASSEMBET), FACTORY FIRE—
SELF_AONTAINED, READL

ALL COMPONENTS
HM WHETHER OR NOT THEY ARE COF HS
MANUFACTURE.
PROVIDE BORLERS MIH CAPACITY AND OPERATMG

NATURAL GAS,
PRESSURE OF AT LEAST A5' W.E., NAXNUM

OF 14" W.C.
MREQUIREHEMTS BE 120 VWAL, |+ PHASE, 80
HZ CONTROL VOLTACE SHALL BE 24 VAA% WTH

RAH‘SFOR SUPPLHED BY THE ROLER MANUFACTURER,

EA.CHI-!OTI»\TERBOI’LERSHN.LCO#SSTWA
EXCHANGER

RETLRH BALAHCED
Ol THROUGH
AL TS SHALL BE CONSTRUCTED N
ACCORJANCE WATH THE LATEST oF

A TE)LO.AD
AN DGSERVA SHALL BE L0CATED ON THE
EO!LERTDALLO! FQRWERVAWOFT}EBJRHER

N\‘EN‘hNQ STAG()ASDEFNEDENM:PA

SN.ER.
MTH CAl
PROQ?DE& 222&). I-ATEST . CONTRACTOR WUST
VENTIHG (STACK. CER'N"I{D FOR INSTALLATION
O A CATEGORY IV

PROVIDED M
COMPLUANCE WTH THE ASME CODE. COMTRACTOR TO PRE
o WTMW}N_
WATER PRESSURE & TEMPERATURE
PRIMARY LOW WATER F\WF&ELCUTOFF(PROBETTF‘E
WS MAMUAL
MANUAL RESET HIGH LWAT WATER TEMPERATURE

CONTROLLER.

DPERATING TEMPERATURE CONTROL 10 CONTROL THE
QUENTIAL GPIRATION CF THE

SEPARATE BAET AND QUTLET WATER TEMPERATURE
SEHSORS CAPABLE OF MOMITORIMNG FLOW

DHAUST TEMPERATURE SEWSOR

n:cmno?n

CONTROLLED BY RLAUE

W3 EACH BOUFR SHALL SE mim .
CONTROLS,

SAFETIES,
W4 EACH BOIER COMTROL

BUSHNG STSTEM
THE SOWLER WANUFACTURER SHAIL
POMER

AUTOMA; THE FURL
AN ASSEWBLY OF GAS BURNER, COUBUSTION AR BLORER,
VALVE AND CMITION SYSTEM.

AS SPECFID,
2 EACH BURMER SHALL BE PROVIDED WTH AM INTEGRAL

BE
GAS FIRING COMBUSTION HEAD,
H3 SHAL PROVDE ADEQUATE
AHD BXING TG ACHEVE PROPER COMBUSTION W
R TSLES M THE

FLUE QASES,
H4 nmmmxm&ogmmummm
Wi

BE A MAXBR/U OF 300 WATTS AMD OPERATE AT 8000
M. hd VIBRA] AND HOISE
SHALL BE DE CONSTRUCTED FOR EXPOSURE
TG TEMPERA TO ITS LOCATION CH THE
OPERATING FAM SPEED WAL BE
&ECMMOFBENQ

HE EACH BURNER SHALL OF THE

RADIAL—FRED
DORM-FIREDY TTPE AND CONSTRUCTED OF STEEL WMTH A
TAINLESS: 5 INNER AND STAINLESS STEEL WESH

QUTER SCREEM,
HB EACH BORER SHALL BE FROVIOED WTH A FULL

MOOLLA TING CONTROL
FIRNG RATE 15 INFINITRLY PROPORTEONAL AT ANY FIRING
RA’

TE FIRDN0 RATE WMTHOUT THE

0 THE FIRING RATE.

THE CWTRG- MUST HAVE THE FOLLOWNG CAPASILITES:

sl AN SNGLE SET POINT

HZ2 .RESEI’T}ESEIPOMTBASEDWWWAR
TEMPERA

GE.
H7 THE MICRO PROCESSOR SHALL USE A PROPORTIGNAL
INTEGRAL ALGORITHM DETERMRIE

\TURE.
BZ3 BCAER wmmom BASED 04 OUTDOOR MR
K74 JNTW{ALDUALSEI‘PGNTPRMHHTKAN
(E6. — NGHE

EXTERMAL SW!
SETBM!K I'ﬂXTERNAL CLOCK, SUPPLED 3Y
H7E AI.AR\I Y FORR AMY FOR ANY MANUAL
RESET ALARY FLRICTION,
H7E PROGRAMWABLE LOW FIRE DELAY TO PREVENT
SHORT CYCLIMG BASED DN A TRE AND -
TURE FACTOR FOR RELEASE TO

MODULATION.
w77 LED DISPLAY SHOWNG CURRENT SUEPLY AND

ALEQ DISPLAY AHY FAULT CODES
Wre AlJTMA RESET OR MANUALLY RESET,

0 PERATAL
H7s narors CONTROL SYSTEM (BULD
ENT / SEQUENCER wumu.) -

SCHAML. TD OONTRUL THE FIRING
H710  ON BOARD DOMESTIC HOT WATER PRIORITY
oF NG FROM THE HEA

oo RE HEOE,
HA1T COMPUTER (Pg?c#UWACE FOR PROGRAMMING
AND MONTTOR!

& W‘LG"ASVM.E‘I'RAN

EI.CHBOJLER BE PROVIDED WTH AN WTEGRAL
(ALVE TRANML m:mc&sv&vsmws

&IA].LBEFAGTDRYM PIPED, AND
ALVETR.\NSHALLJNQJJDEATLEASTTH‘E

30 ONE OR TWO MAHUAL SHUTORF YALYES

412 THO SAFETY SHUTOFT YALVES EGJTPPED 'MTH
[UAL SCLENODS THAT CAN INDEPENDEN
ENERGIZED FOR LEAX TESTHG.

a3 AR — BAS RATIO CONTROL (MAXTMUM INLET
PRESSURE L4 INWC

PAR S ONE LOW GAS FRE SWTCH (MANUAL

RESES)
U5 ONE HGH 0AS PRESSURE SMTCH (MANUAL
416 TW) PRESSURE TEST PORTS

K TION SYSTEM

X1 U%MSHALLBEEMFPEDFNMGTQ’ARK

L COMBUSTICH AR CONTROL SYSTEW
k.1 EACH BOLER SHALL BE PROVIDED WTH AM INTEGRAL

TION AR CONTROL SYSTEM,  THE COUSUSTION AR
SYSTEM SHALL BE FASTORY ASSEMBLED. EACH
COUBUSTION AR CONTROL SYSTEM SHALL MCILOE AT
(EASY THE FOLLOWNG
L3 THE PRAARY COMTROL SHALL VARY THE SPEED

OF THE BLOMER BASED ON LOAD DEMAND. THE
SILM.LAPPLYAVARYNGRE&\'IWE
PRESSURE DH THE GAS Vi

L12 QHE LOW ARFLOW [RFFERENTIAL PRESSURE

SWTCH TO WSURE THAT COUBUSTION AR 1S
SUPPLED.

LL3 MG DHAUST BACK PRESSURE SWIICH

CONTROL SYSTEM
1 mécmm SYSTEM SHALL BE SUPPLEED WTH A 24

oL,
SFORMER (120 VAG.SNGLEPHA&.BOHERTZ
129, 0 POMER SUPPLY
m ALL BE TEGTEDBYA15AWN'\‘CUTF

BREAKER.
#.2 THE BOAER SHALL INCLLDE AM ELECTRIC SPARK IGHITON

SYSTEM MAIN FLANE

mssmmmm CES,
AND ALL SAFETY INTERLOCKS. EACH BOLER
SYSTEM SHALL SE PROPERLY INTERLOCKED WITH ALL

SYSTEM SH.\J.!. PRO'ADE TRED
PURGE OF

SENSCR SHALL MONITOR AND PROVE THE ARFLOW FURGE

ToRYY
inklabot

START-UP AND
st

K BOMER SOHTROL PANEL
Nt THE BOLER . ACTURER SHALL PROVIDE EACH BORER

ANUF
WTH AN SHTEGRAL FACTORY PROMRID CONTROL PAMEL
THE CONTROL PANEL SHALL CONTAM AT LEAST THE
FOLLOWNG WENTS, ALL PREWRED TG A NUMBERED
TERMNAL STR!

Hia I‘.NE BURNER “"OH-OfFF" SMTCH,

K12 ONE ELECTRONIC COMBNATION TEMPERATURE
CONTF& FLAUE SAFEGUARD AND SYSTEM

N3 CONTROL CRCUIT BREAKER, 5 AP

Hi.4 ALL NECESSARY CONTROL SMTCHES,

smml ONS, RELAYS, TMERS, TERWNAL
LIS ] LED DISPLAY PANEL TO ADJUST SET PONTS
A TNG PARAMETERS. LD

N CONTROL

DISPLAY ‘ED HOCATE BURNER SEQUENCE, ALL
SERVICE CODES (o—s&).rmmnmm
SET POINT, SENSCR YALUES SUCH AS HET,
OUTLEY, FLUE QAS AND OUTDOOR AR,

mmmms SHALL 8E LAETED TO FOALOWNG

PATI'D?SDN‘ KEALEY

LOCHNVAR

ADDITIONAL EQUM'-LDITS a8y naam APPRWN- GHLY,
APPROVAL SHALL BE SOUGHT PRI

N?I'HOO OF INSTALLATION

mﬁnmmmmmmmma

PACKASED PRED SOLERS UPOH
COUPLETION OF INSTALLATIGG H mRDANCﬁ wH
UANUFACTURER'S NS

TJEST ASSEMS{ED BOLER, BOUER PIPHNG, AND
ACCESSORES, HNCLUDING BUT NOT LIATED TO, SAFETY
RELUEF VALVES AND GAUGES, ™ ACCORDANCE WTH
ANSI-ASUF BOEER AND PRESSURE YESSEL CODE,
ARﬁANGEHTH STATE BOAER INSPECTOR FOR INSPECTRON
OF BOHER PIPRNG, COSERVATICN OF HYDROSTATIC
TESTING, AND CERTIFRCATION OF COMPLETER BOLER UMT.

TRANNG
PROMDE START-UP SERVICE, MAKE ADJUSTMENTS AND
EFFICENCY TEST, ANO STRUCT OPERATORS.

S2 TRAN OANER'S BOLER DPERATORS M PROPER OPERATION
BORERS.

AND MANTENAKCE OF PACKAGED

ASSOCIATES
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GEQTION 15650 - DDCG CONTROLS
PART 1. GENERAL

LI WORK IRCLUDES
A COMPLETE SYSTEM OF AUTOMATIC CONTROLS
B s?ﬁS‘I’ALLATiCN ANT IMTERFACE WITH DXSTING BULDING AUTOMATICN SYSTEM

G. CONTROL DEVICES, COUPONENTS, WRNG, AND MATERIALS

D ASSIST W SYSTEM VALDATION OF CONTROL SYSTEMS, NCLUDMG DEVICE
CALBRATION, SOFTWARE VALDATION ANOG SYSTEM WRNG

£ INSTRUCTIONS TO CHNER
1.2 SUBMIETALS

A CONTROL SUBMITIALS FOR THIS PROKEQT WL NOT BE CONPROMSED, THE
MCWS’WPDRT#EWNGS THATD!?NOTVEE?

AL
CHIED, 90 NOT WASTE YOUR TWE OUR QURS
SUBM THAT HAS NOT 0
TORS AND O DLEVICES. TTEMS SUBMITTED THAT 00
NOT MEET THE SPECHICANONS THE EWTIRE SHOP T

BE REJECTED WTHOUT FURTHER REVEW

8. SUBMT W ACCORDANCE WTH GENERAL RECURRFMENTS, EWSOH f. SECTIOH

01300. MJ-. ORAWNGS CREATED FOR THE CONTROL SYSTEM SUBMITTAL

BE CREATED usm AUTCCAD RELEASE 2007 OR GREATER  ALE

wum SHALL BE DRAWH TQ “C" &Z‘%‘slmi"). ONCE ALL SUBAITTALS
APPROVED AC SHALL

& THE SUBATTAL DATA SHANL ALSO MOWDE THE WAHUFACTURER'S
TECHHICAL SPECIFICATIONS AND DESCRPTVE ODATA FOR ALL EQUPMENT,
A FIRMWARE, ~ AND

D 10 BE PROWVIDED UNDER THE CON L ANY EXCEPTON TAKEN
TO ANY PART OF THE SYSTEM AS SPECIFIED AND/OR AS INDICATED OH THE
ORAWNGS AHD ANY AL CF D INDICATED

TONS HCLUDED H THE PROVECT MANUAL,

0. BEFORE PROCEEDING WITH INSTALLATION OF CONTROLS ANO DEVICES, THE

CONTRACIOR SHALL SUBMIT COMPLETE SHOP DRAWNGS AND DESCRPTIVE
DATA.  SHOP DRAWNGS SHALL BE SUBMITIED AS A 3-STEP PROCESS AS
SPECIFED HEREINAFTER.

£, DIRECT DIGITAL CONTROL SYSTEM HARDWARE
1) COMMETE BHEL OF MATERIALS [NDICATING QUANTITY, WANUFACTURER,
ggxmmmmwmmmomaortmmmat

F, MANUFACTURER'S DESCRIPTION  AND  TECHMICAL DATA  SUCH A4S
PERFORMANCE CLURVES, PRODUCT SPECHICATIONS, AND INSTALEATION AND
L] IHSTRUCTIONS FOR fTEMS LISTED SELOW ANO FOR RELEVANT
ITEMS NOT LISTED BELOA:

1) DRECT D:ATAL CONTROLLERS {CONTROLLER PANELS)
2} TRANSDUCERS AND TRANSMITTERS

5} SENSORS (INCLUDE ACCURACY DATA}

4) ACTUATCRS

5) VALYES

£) RELAYS AND SMITCHES

7} CONTROL PANELS

B8) POAER SUPPLES

%) BATTERES
10JOPERATOR INTERFACE EQUIPMENT
1) MRNG
G SCHEMATIC CONTROL DRAWNGS GIVNG SPECIFIC DATA ON ML SETDHGS
RANGES, AoTON, LS A ORI FeB T o EACH CONTROL

KWMMAWSWMAM%MTHOMUSER ('
DEVICES AND LOCATICHS.  SCHEMATC SH) INCLUDE LOCATION OF

PANELS, CONTROLLERS
EWT MANUFACTURERS.
tmmmoummmmwamvmm STRUCTION,
"JED MRING,  LADDER WS SHALL INBICATE
ERMSTRPNWBERS.WLWG?MNJ. DEVICES,
SAFETY MTERLOCKS AND MOTOR CONTROL INTERFACE

A CONTROL YALVE SCHEDAEE HTH COMPLETE SIZINQ DATA FOR EACH VALYE
GYNG REQURED DESIGN AND TEMPERATURE, FRESSURE, SFAMNG
RARGE FOR PREUMATIC AGTUATDRS AN OTHER PERTMENT DATA.

K. SEQUERCE COF CPERATICN FOR EACH SYSTEM CORRESPORDING TO CONTROL
SCHEMATICS AND THESE SPECTFICATIONS.

k. DAH‘PEROPERATORS&EN.E.USMQUMW STZE OF OPERATCRS
ARRANGEM FOR EACH PNTVMATC DAUPER M:TUMDR
MDICATE SPRNS RANOE.

W FOR EACH PHYSCAL POMF PROVIDE A DOCUMENT (SPREADSHEET) WARCH,
AT A UHnA, Si-lN.LlNDIC‘\TE THE FOLLOWMG: ¢

1} USER PONT DENTFCATION NAME.
2} LOGIGAL PONT NAWE.

3} MARUASLE (YES OR NO).

3} POINT DESCRPTION,

5) PONT LOOP ICENTINGATION (PAID}

6) DOC PANEL 1.

7) FALL POSTION {OPEN R €LOSED).

8) DIGITAL OR AMALDS,

9) LATCHED POINT (¥ OR N) AND DELAY if LATCHED POINT.
10)ANALOG RANGE OF DEVICE IF APPLICABLE

11)ANALOG DCCUPED SET POINT,

12)ANALOG OCCUPED HIGH LT ALARM,

13)ANALOG DCCUPED LOW LMIT ALARM.

14)ANALOG UNDOCUPED SET POMF.

M. FOR EACH YIRTUAL POMNT PROVADE A DOCUMENT (SPREADSHEET) WHiCH, AT
A MMAIUA, SHALL INDICATE THE FOLLOWING:

1} USER POINT IDENTIFCATION NAME.

2} LOGICAL POINT MAME

3} CONTROL RANGE IF APPLIDABLE

4) FOINT FUNGTION AND USE.

O. WRING DIAGRAMS AND LAYOUTS FOR EACH CONTROL PANEL SHOW
TERMENATION RUMBERS, -

P. FLOOR FLAN SOHEMATIC DIAGRAMS [NOICATNG FIEELD  SENSOR  AND
CONTROLLER LOCAWS.

O RISER DIAGRAMS CONTROL NETWORK EAYCUT, COUMUNICATION
PROTON!..ANDHRET\‘PE

R CENTRAL SYSTEM HARDRARE AND SOFTWARE

1) CENTRAL PROCESSING UMIT (CPU) OR WER SERVER

2} MONTTORS

23) KEYBOARDS

4) POWER SUPPLES

5) BATTERY BACKUPS

6) INTERFACE ECQURPMENT BETREEN CPU CR SERVER AND CONTROL PANELS
7} OPERATIO SYSTEM SOFTWARE

8) QPERATOR INTERFACE SOFTWARE

9) COLOR GRAPHIC SOFTWARE

10} THRO~PARTY SOFTWARE

& INSTEU\ENTATI‘ON ST {BAL OF WMATERIALS) FOR EACH CONTROUED
SYSTEM, LIST £ACH CONTROL SYSTEM ELEIENT L] A TAGLE.

L TRANENG MATERIALS: PROVIDE COURSE QUTUNE AND MATERLULS FOR EACH
LEASS AT LEAST SX WEFKS BEFORE FRST CLASS. TRAINING SHAIL BE
WSTRUCTOR-LED SESTIONS, CCMPUTER-BASED TRANING, CR
WEH-BASED  TRANMG. ENCINEER WL UODIFY OOURSE CUTIINES AND
UATERALS IF RECESSARY TG MEET OBMER'S REEDS. EMGNECR WAL REVEW
AND APPROVE COURSE OUTLINES AND MATERIALS AT LEAST THREE WEEXS
V. REAR THE COMPLETION OF THE PROECT THE CONTRAQTOR SHALL SUBLET A
COMPRETE CONTROL SYSTEM CPERATING AND MAINTENANCE WANUAL, OJ.I!
AWALS‘IALLBEASSEIH.ED&BSPEGF@}NSECDON 010, MANUAL,
AT A VikGMUM, SHALL THE FOLEQENG:
‘)MCLIJDE L] I.I‘ANUAL A MTRQL SEQUENCE FOR EACH CONTROL
TEM SPECIED ON ORAWNGS.

ﬂiNcLUDE A C&‘{m STSTEH SCHDIA FOR EACH CONTROL SYSTEWS
CORRESPONDING  FLOW I'RQ-W CHAR' CONTROL
Sﬂm TE COMPETE CON 103G WIH ALL AECTRC
/ PHEVAMATIC NTERLOCKS SHORM.
1) NCLUDE DOC PONT DATA THFORMATION AHD COMPLETE SOFTWARE LISTRNG
HTHN 03 MANUAL FOR EASH ODC PANEL
4) AS-BUILT VERSIONS OF SUBMITTAL PROBUCT DATA.

PART 2 EQUIPMENT

21 GENERAL
A nm AND NSTALL TEMPERATURE COMIROL SYSTEMS FOR CONTROL OF

ACCESSORES, COHTROL WIRING REQUIRED FOR CONTROL

SYSTEMS, AS CALED FOR 9Y DRAMNGS m QECFICATIQE ANG A5
REQUIRED FOR A QOMPLETE CPERADLE CONTROL SYS!

ummﬂmwmmmmmasmm
MSTALLED B ACCORDANCE WTH THE REQUREMENTS SPECIFIED UMDER
DRASION 18.

B CONTROL SYSTENS SHALL BE COMPLETE AMY EFFECTVE M THE HIGHEST
DEGREE AND SHALL COUPRISE ALL PARTS AND MECHAMSMS NECESSARY
FOR THOR SUCCESSFUL OPERATION.  SYSTEMS SHALL BE FREE FROM
n;fzcrsnmmmommmmsemmom
CPERATE AS REQUIRED TO MAINTAS SPECIFIED CONDITIONS AND FUNGTIONS.

. ANY REPAIR CR REPLACEUENTS MADE NECESIARY 9v Such
DEFECTS CURMO THE PIRST FULE YEAR FROM THE TME OF ACCEPTANCE OF
TE ERARLY oy To ORI ENLL B CADE BV e CONTRAGTIN A
CONTROL wmmummmwmmmm

0. B GENERAL THS PROECT CONSISTS REPLACEMENT _ AND/OR
SIOOTIATION CF BRSO, NV CONTRGL SYSTEMS FER THE METALLY
OF A BLALDING AUTOMATION SYSTEW (BAS).

£ ms FAGLITY i!LL REHAEN OCCUPED DURDIG THE CONSTRUGTION FROCESS

BAS. OHCE SYSTEM HAS BEl
COUESSIONED !ND ‘MUDATED AS SPEW'!ED UWJER SEGTION 15895 THE
CONTRACTOR CONTROLLERS, WERING AND
PREVIATIC TLBNG AS WC.\TED o MANHGS AND AS REQUIRED TO WEET
THE INTENT GF TRESE SPEGFICATIONS.

F. GENERAL: CONTROL SYSTEM SHALL HiGH-SPEED,
PEER-TO-PEER of DOC QON?R(X.I.ERS AND A BEB-BASED
OPERATOR INTERFACE USING THE BACNET PROTOCCL,

l)DEPlCTEAG-IHEGWCALS‘YSTEII AND BULRING FLOOR PLAN 8Y A&
POINT—ANO-CUCK GRAPHIG. A WES SERVER WTH A NEI"M)RK INTERFACE
CARD SHALL GATHER DATA FROM msmrmmnﬂm WEBPABﬁ

A CONYENTIONAL

ACCESSHLE
COMMECTED TO THE RETWORK,
2)mmsmmaemm?mmmuwmmﬂ
FUHCTIONS THROUGH THE WES BROWSER INTIRFACE,

G THE SYSTEM SHALE DRECTLY CONTROL HVAC EQIRPMENT AS SPECEED
HEREINAFTER. EACH ZOME CONTROULER SHALL PROVIDE QCCURED AND
wmnmswmmwmm&zmmm
LONSERVATION FEATURES SUCH AS OPTAIAL STAR'FAND STOP, N%GHT
SETBACK, REQUEST-BASED LOGC, AND DEMAND ADJISTVENT

H PROVIDE FOR FUTURE SYSYEM EXPANSION TO micitmd HONTI’O&NG o
OCCUPART CARD ACCESS, FIRE ALARM, AND LIGHTING CONTROL S'

i SYSTEM SHALE USE THE BACNET PROTOCDL FOR CO&MMCAW To ™E
OPERATOR WORKSTATION OR WES SERYER ANQ FOR COUMUNICATION
BETWEEN CONTROL MOOULES. SCHEDLRES, SETPOMNTS, TRENDS, AND ALARMS
SPECIAED M SECTION 15500 APPENDIX A (SEQUENCES OF OPERATION)
MBEBWC&ECTS.

€ AUTOMATION  SYSTEM ) DESGN ROICATES THE WRIWA
REQJSRE!-!ENTSFORT}E EQUIPHENT.  WHERE ADDITIONAL
WIRING AN omusmmnsﬁmnvmmtmsmrw
TRE CONTROL SEQUENCES THESE DEVICES SHALL BE PROWIDED REGARDLESS
¥ SHOMY ON DRARINGS.

K.WLYWNMMTMDE.NESF‘ORALLPRMTS. UTILIZE FUBLISHED

FUNCTIONAL FOR AL PRODUCT NETWORK MESSUGE  AND
WMPARAHEER

L mo:mmmm—mm DATATRAWERRATES FOR
ALARM QUK GENERATION FROM SRLRPLE NODES

smmms).muvmoomlw EFFICENCY BETWEEN NETWORX

1} EMPLOY NETWORK ERRGR  OETECTION, AND RE-TRANSMSSION YO
GUARANTEE DATA INTEGRITY,
2.20WNERSHIP OF FROPRIETARY WATERIAL

A PROKCT-SPECTIC SOPTWARE AMD DOCUMENTATION SHALL BECOVE GANER'S
THS WCLUDES, BUT IS NOF LMJFTED TO:
1) mumcs

2§ RECORD DRAWNGS

3} DATABASE

4) APPLICATION PROGRAMMING CODE
5} DOCUMENTATION

2 IHAEFLATES

A AS SPECFUD N SECTION 15195 PROVIDE COLOR CODED PLASTIC LAMATED
NALEPLA EHGRAVING O OR ADJACENT TO EACH CONTROLLER,
TRANSMITIER, [NOICATOR, VALVE AND/OR DAVPER OPERATOR, RELAY,
SENSOR. SWITCH, REGULATOR, PANEL BZAHDEI.MASMG\TD

ANG LOOP
DEVICES SHALL 3£ MOUNTED ADMCENT 10 THE
BEVICE OR CONTROL PANEL BACXPLATE USING SCREWS,

B. FOR EACH MITRDL LOOP AND DEYICE FURNISH AND INSTALL ZDENTFICATIW
TUBING WHERE IT ENTERS O0C

SCNAL REORTLB%%B&NG
HOLE PENETRATION AT 80TH ENDS OF THE NAME

EPLATES FOR CONTROLS, DEWCES, M:TUA'!DRS AND
EQUIPMENT  INTERFACED Il'l'i'! THE HEW BAS SYSTEM T
EQUISMENT OR DEVICE IS NIW OR EXSTING.

HACONTROL WRING .
A B ADDITION TO GENERAL PROMSIONS, THE CONTRACTOR SHALL PROVIDE ALL
cmmmmm%-gcnmsmmmwm

TRICAL GOXES

CONTROL SYSTEMS B8E PANTED BLACK FOR TCONTROL HRNG

CAN BE EASILY DENTIFIED,

B. AL 10W VOLTAGE (CRCUWTRY AT 25 VOLTS OR LESS) WRE SHALL BE
INSTALLED B¢ CONDUIT, A.LL SPLICES AND COMHECTIONS IN LOW WOLTAGE
WRNG SHALL BE MADE M BOXES APPROVED DEVICE Off EQUIFMENT
ENCLOSURES. ALl HLECTRICAL BOXES . MSTALLED . IO SERYED . CONTROL
SYSIEMS SHALL GE PANTED BLACK FOR THAT COMTROL WIRING CAM_BE
LASLY HENTIRFD,

& PROVIDE ML REQUIRED TRANSOUCERS, TRANSFORMERS, RELAYS, OR OTHER

FROM OTHER CONDUGTORS, REGARDLESS oF

LECONTROLLERS
A CINERAL PROVIDE BULDNG &:«}, ADVANCED APPLICATION
MDLLE!S [AAC) APPLIM TROWIRS (ASC! EYERY
TEM WTCH MCUTES CONTROL 108¢C ORECTLY
mol.s HYAC EQUIPMENT WUST CONFORM TO A STANDARD BACHET
b DEVCE PROFILE AS SPECFED A ANSH/ASHRAE 135-2004, BACKET ANNDY

B, BACHET,
t)wwmomm.ms( SHALL CONFORM TD BACNET
{B-| ) msci PROFLE AS SPECHED B
MM!M—MBAMTM&LAD&MLLBEUS’IEDASA
D B-BC M THE BACNET TESTMNG LABORATORIES (BT} PRODUCT

2) ADVANCED APRLICATION CONTROLLERS (AACSY EACH AAC
10 BAGHET ADVANCED APPLCATION

CHIED W /ASHRAE $35-2004,
BE USTED AS A CERTFIED 8-AAC N TORIES
{BTL} PRODUGT %
3) APPLCATION SPECFIC CONTROLLERS (ASUS) ASC SHALL OONFORM

EACH
O BACKET APPUCATION SPECEIC CONTROCLER (8-ASC) DEWCE PROFEE
ASS"EDﬂEDN ANSIJASHRAE 135-2004, BACMET ANNEX L AMD SHANL
BE LISTED AS A CERTIAED B-ASC B THE BACNET TESTNG LABORATORIES
(BTL) PRODUCT LISTNG.

£ BACHET COMMUMICATION.

1} EACH SC SHALL RESIDE ON BE CONNECTED TG A BACNET NETWORK
USBiE IS0 8352-1 EI'HiRHET} DATA LIS /PHYSICAL LAYER PRGTOOOL
AND BACNET/iP ADDRESSNG.

2} BACNET ROUTHG SHALL BE PERFORMED BY BCS CR OTHER SACHET DEVICE
RUJTERSASNiOEMYTOMC'FSﬂSTDNmSOFMGSM

S)EACHAAC RESDE OM A BACNET NETWORK USMO iSO 28502-3
ETHERKET) DATA  LINK, LAYER PROTOCOL WITH nmg’g;
OR RESDE ON A BACNET NETWORK USNG

ARCNET&%HS/'I’P DATA LW(/PHHCA.L LAYER PROTOCOL

EACH ASC SHALL RE A BACNET NETWORK USNG THE ARCNET £R

US/TP DATA ;M(/'PHYSCAL LAVER PROTOCOL

} EACH SA SHALE RESQIDE A BACHET WETWORK USING THE ARCNET CR

IIS/TP OATA E.INJ(/PRTSCAL LAYER PROTOCOL
9 oS, S U, HE, e voi0 8, 03
S.DDRESSNG.& mﬂtAm" ARQé?
musﬂpmmmxﬁmm

D. COMMUNICATION
1} SERVICE PORL EACH CONTROLLER SHALL  PROVIDE A SERWCE
COUMUNICATION FORT FOR CONNECTION TO A PORTASLE OPERATOR'S

CORNEC SRALL BE TO SPACE TEMPERATURE
SENSOR PORTS WHERE SHOWH ON DRAWMNGS.

2) SGNAL MANAGEWENT. BC ANOG ASC OPERATING SYSTEWS SHALL WAHAGE
WNPUT AND OUTPUT COMMRICATION SGHALS TG ALLOW DISTRIBUTED
CONTROLLERS TDSMEREALARD WIRTUAL DB.EQT WFORMATION AND TG
AULO¥ FOR CENTRAL UOMITORIHG AND ALARUS,

S)DATAQAMEWMMAMMMDATAASREMHN
EACH HETWORKEI AND AAC,

#

4) STAND—ALCNE opmmn. EM}I PECE OF EQUIPMENT SPECIFIED K
SECTIOR 15800 ALL CﬂﬂRﬁ.Lm E'{ A E‘HG.E

CONTROLLER 10 PRW STAND—A-LONE CONTROL. EYENT

COMUUNICATION FARURE, ALL /0 POINTS SPECSHE)IDQAPECEOF

EQUPMENT SHALL BE INTECRAL 10 S CONTROLLER. PROWIDE

RELIABLE STAMD--ALONE COMTROL USINO ODEFAILT VALUES OR O'I?ER

NETHOD FOR YALUES NORMALLY READ (WVER THE NETWORIC

E. ENVIRONI, COMTROLLER ~ HAROWARE  SHALE BE SUITABLE  FOR
ANTWATEB AVBIENT CONDITIONS.

I)WSUSEDMDORSORINWWW{TWWSMBE

RATED FOR
OPERA'BOH AT -29‘0 !D 80C (—20':' b1 H-G‘F).

7} CONTROLLERS USED CONCTTICHED SHALL Bf WOUNTED ™
DUST-PROTECTIVE DQCLOQJRiS AND SHAIJ. BE RATED FOR OPERATION AT
% TO S6°C {32F 10 120F).

F.KEYPAD.PRCMDEALDCALKEYPADMDDGSPLAYFDREM}!BCANDMC.

OPERATOR BE ADLE TO USE XEYPAR TG VIEW AND EDIT DATA.

TO  PREVEN

AWD TDUSSAWTOFWUTERASA
memm.\m‘smmmnﬁ

0, REAL-TWE CLRCK, WRSWTPWSQEDWWH\VE
A REAL~TME CLOCK,

H, SERVICEASSUTY,
1) CONTROLLERS SHALL HAVE DIAGNOSTIS LEDS FOR POWER, COMMUNCATION,
AND PROCESSOR,

2} WRES SHALL BE COMNECTED TO A FIELD-REMOVABLE WODULAR TERMMNAL
STRIP CR TO A TERMMATION CARD DGD{EGTEDBYARMONM

I EACH BC AND AAG SHALL TS PROCESSOR
HB!ORYGRWITSTAH}SNWSHALLWERATEANALMMONMAL
OPERATION. SYSTEM SHALL CONTINUOUSLY CHECK CONTROLLER NETWORK
AND GENERATE ALARM FOR EACH CONTROLLER THAT FAILS 70 RESPORD.

£ WEMORY.

1) CONTROLLER WEMORY SHALL SUPPORT OPERATING SYSTEM, DATARASE, ANO
FROGRAMMING REQULREMENTS.

2} EACH BC AMD AAG SHAIL RETAN BIOS AND APPLICATION PROGRAMAUMNG
FOR AT LEAST 72 HOURS M THE EVENT OF PORER LOSS

J)EACHASGMSA SHAHL USE NONVOLATILE HEMORY AND SHALL REYAN

OF POWER LOSS,

SYS SlAU-. AUTOMATICALLY QOBMNLOAD DYNAMIC CONTROL P,
FOLLOWING POSER LOSS,

NOISE, CONTROLLERS SHALL BE ASLE TO OPERATE

ORDERLY_SHUTDOWM
PROTEETED AAANET LEATReNL HORE OF 5 10 15 T2 o pris Hoves
RADICS UB TO 5 W AT 1 ¥ (5 FT).

memmmmmemmmmme
Amsmxﬁmm:\rammortmw PORER

LENPUT AND UJTPUJ IETERFACE
A GENERAL HARD-WRE MPUT AND CUTPUT POINTS TO 2CS, AACS, GR, ASCS,
B. PROTECTION. SHORTING AM INPUT DR OUTPUT PONT TG ITSELF, TO ANOTHER
PONT, OR TO GROUND SHAIE CAUSE NO CONTROLLER DAMAGE, INPUT OR

T PONT CONTACT WiTH UP TO 24 V FOR ANY DURATION SHAIL
TAUSE HO CONTROULER OAMACE, .

C. BINARY INPUTL BNARY INMPUTS SHALE UONITOR THE ON AMD OFF SIGNAL
FROM A REMOTE DEVICE. EBARY WPUTS SHALL PROWDE A WETTRNG
CURRENT OF AT LEAST 12 MA AKD SHALL BE PROTECTED AGAINST COHTACT

AND HOISE INPUTS SHALL SENSE DRY CONTACT CLOSURE
HWJPPUCADNDFPWB(TERMTOM

ACCIARIATION WNPUTS. PIASE ACCUARULATION MPUTS  SHALL
WOMYDBMYMUTREWMNMWTEWTO
IOPLHSESPERSEDDNO

E ANALOG MPUTS SHALL UOMTOR LOW-VOLTAGE (0-10
WG{. mm(ﬁm@mmfm(musmmnm SONALS.

SHALL ODHATH.EHTH FELG
COUMONLY AVMLAIRE SENSNG DEWCE!

3 Yunmsmmmm-m-msmn
FORt_ON AND Dﬂ' CONTROL. BIFLOING CONTROLLER BHARY CUTPUTS SH,
~AFTO) QVERRIDE SWTCHES N‘D STATUS

SELECTABLE FOR RORMALLY

§
§

A WODULATING 0—10 vD©
QUTPUT DEYICES,

BULDNG CONTROLLER
gMJTO—W-WAL) SVITGJ, A WANUALLY ADJUSTABLE PO N
TATUS LMEYM OUTPUTS SHAIL HOT DRFT WORE THAN Q4X GF
H.TR!—STATEDM'PUTSHENOT ALLOWED OH THIS PROECT.
L UNIVERSAL INPU QUTPUES, WFUTS AND OUTPUTS THAT CAM BE
DE&GNATEDASB!’IER BWNARY OR ANALOG ™ SOFTWARE SHALL CONFORM
@ THE PROVISONS OF THIS SECTIOH THAT ARE APFROPRIATE FOR THER
SGNATEDUSE

2 JCONTROL WRING & CONTROL PANELS
A B ADDITION T0 SECTION 15010 - GEMERAL PROVISIGNS AND DIVISION 18,
SECHOM 18115 OF TI-ESE SPECTICATIONS SHALE BROMOE
CONTROL, PANEES,

B.ALLL{H‘WLTME(MYAT25VG.NQQLESS)I!REU}MTEﬁN
HEG'IANJMLMS AREAS WITH BEXPCSED TURE  SHALL
NS
HMMBEE\DENSOEESORAPPRO\‘EDDE\(CEORE
EHCLOSURES,

1) PAN AL CONDINF TO WATCH ADMACENT SYSTEMS WHERE ONDUIT
SYSTEMS ARE INSTALLED M ARCAS WHERE THE STRUCTURE IS DXPOSED
AHD EXSTING MEP IQUFPMENT HAS BEEN PAINTED

ALL REQUIRED TRANSOUCERS, TRANSFORMERS, RELAYS. OR OTHER
DEVCES REQUIRED FOR TNTERFACE SETWEEN PHELMATIC AMD ELECTROMIC

CONTROL EQUIPSENT AND AS REQURID 70 HWM!E WTH PHEVUATIC OR

E£LECTROMC  COMTROL  SYSTEMS, WTH HYAC AND  ELECTRICAL

EQUPMENT, AND SYSTEMS BEMO CCH'IRDLLED.

o oW \MTACED%E YOLTS AND UNDER Mmmﬁt TRING
INSTALLED N SAME CONDULT WATH VOL]
WHERT LOW VOLTAGE WRHG ENTERS THE SAUE
HIGHER VOLTAGE WRING, DIADERS, AND SEP,

SHALL NOT BE

THE EQUIFWENT OR TU! THEN THE
THESE FUNCTRONS OR CONTROL SHALL BE INSTALLED N CONDUIT SEPARATE
FROU O CONDUCTORS, REGARDLESS OF YOLTAGE DXFFERENTIAL.

EXTENSION EXEMENT W AND
CONTRACTOR IS RESPONSELE IRSTALLATION DF WELES, o
PROVIDED, H EGSNHG PIPMNG SYSTEMS. THE PROBE OF THE
SENSOR SHALL BE CONSTRUCTED OF & STEEL AND

NSFER  COMPOUND.
TTHG DOWN THE SYSTEM N

G, AL TERATURE SENSORS WY THE EXCERTION 0F RODM SENSORS SHALL
NCWDE TUNSHITIERS 10 CRENTE A £°20 WA CONTROL "LoOP SAL
CONTROL INTERFACE DIREGTLY WTH ODC PANELS
ST i B OF RO THANCALERS DA SEAL ROtVERTERS
0. WANUFACTURERS:
1) MAMAC
2} VAISALA BeE.
3} ROTROKC
3} TAC/ANDOVER CONTROLS
2.9CONTROL VALYES (LARGER THAR 2-WNCHES)
A CONTROL VALVES SHALL HAVE BRONZE OR RON
SINlESs TSIIEL Toal ABUSTARLE SPRNGS roe SEQUENOND o

TIONS &S REQURED,
WSH PO&TIWNG RELAYS #’ REGJ;RED 10 CBTAN THE SEQUENCE
ACTION fOR THE REQUIRED CONTROL FUNGION. PROV
TCHT SHUT-OFF.  VALVES SHALE BE RATED FOR NOT LESS THAN THE
s PRESSURE AND TEWPERATURE OF THE SYSTEM N WHICH THEY ARE

1} VALVES SHALL HAVE Z—EA\’ PATI'ERN AS DETA!LED OH DRAWNGE AHD
53 WS&ED AS SPECED BY
SEQUENCE OF

B. MANUFAGTURERS:
1} SEMERS
2) HOKEYWELL
3} JOHNSOH CONTROLS, MG,
§) TAC/ANDOVER CONTROLS
210 ELECTRIC ACTUATORS
A PROVDE DLEGTRIC AGTUATORS FOR CONTROL DAMPERS, CONTROL VALVES
SWALLER THAN 3° AND ELSEWHERE AS IVDICATED ON DRAWNGS.
B. EDIT ABOVE ANO BELOW Tos.ur svscmc Pﬁmrnimmns
¢ ELECTRIC  AOTUATORS T-COUPLED
ACTOATORS ALl 5 WNHIES ST T I DAteEh o St wa
THE CONNEGTING ACTUATORS WCLOE
DECTRONE CVERLOAD. OR  DIOTAY ROTATOH - SHo  GRSUIRY
CMMAGE TO THE ACTUATORS THROUGHOUT THE EWTIRE ROTA
OF THE ACTUATCR.
0. JCTUATORS, SERVNG GUTDOOR AR DAIPERS CHLIED WATER CONTROL
ANO CROSS-OWER OAMPERS, DISCHARGE
BAIERS i LR A3 RN ) PRAMNGS, SIALL HAVE SPRNG
RETURN MECHANSM BULLT N INTO THE ACTUATOR HOUSING,

7 ALL SPRD(G RiTURN M)IUATORS SHALL BE CAPABLE OF BOTH CLOCKWSE
RETURN OPERATION 8Y SMPLE CHANGNG
'm: HCNNTN\‘J mENTATiﬂN-

2} Acnmms ﬂ-IA.LL HAYE AN ARROW IDENTFICATION WNOICATION THE
POSITEN OF

J}AGTUATDRWCG‘EI)TB QUTDOORS SHALL BE PROVIDED W
MQ&ESSSTEELHUJSNGHNANEWENE GASKETED OQOOR. HO)S‘NG
A HNEMA 4X RATTING AND SUITABLE FOR
ms‘r.u.u\m
amnmmmmﬂsmawsﬂaummwcmomzo A
CONTROL INPUT SIGHAL AMD PROVIDE A 2 T VOO OR 4 TG 20 MA
OPERATHG RANGE. ACRIATORS CAPABLE OF AOCEPM PULSE WDTH
TG CONTROL  SIGMAE  AND PROMIDING FULL PROP(RTIONAL
TIOH ARE ACCEPTABLE
1)ALLMWATCRSSHALLPMDEA2TD1OVDOPOSIWFEEDBAG(

2) ALE. I!OD!.H.M'&G ACTUATORS SHALL HAYE AN EXTERNAL, BUALT-M SMWICH
THE REVERSMNG OF DIRECTICN ROTATION.

J)ACTUATORSSWL DESIGNED FOR A WENAAAL OF 60,000 FULL STROKE
CYCLES AT THE ACTUATORS RATED TORQUE.

4)%’?&4 SPRMMACWATORSMRAVEMWNALHMU&L

TO ALLOW WANGAL
NOT POMERED.  SPRING
TORQUE CAPACITY SHALL HAVE A MANUAL CRANK FOR THIS PURFGSE,

F. MANUFACTURERS
1) BELAID
2) ALERTON
3} AUTOMATED LOGIC
4) JOHNSON CONTROLS
5) TAG/ANDOVER CONTROLS
211 CURRENT SWIICHES
A CURRDGT SWICHES SIALL 81 UILGSD fOR FAMS U PUSS FOR PLOW
STM’US RBDICATION T BULDING CONTROL SYSTEM. CURRENT
B DD 0 FATID. FOR THE VORRAL AGR- DRAW OF THE DEVCE BING

B CURRENT SWTCHES SHALL MDICATE THE PRESENCE OF ELECTRICAL POMER BY

HWWGMMPSOFTHEC@WTORFEBJNGWTOROFMFM

FMENSELEMAB&TWFMMWTEANW

G UAMUFACTURERS:

1} VERRIS — HAWKEYE

212 DFFERINTAL PRESSURE SWTCHES

SWTCHES SHALL HAVE SENSORS OM IRLET

ANG PUMPS FOR FLOW STATUS IRDICATION TD
SS.RESI!TDE‘SS{ALLEDEGNIDANDRATEDM

WARKA PRESSURE RANGE AMD SHALL BE ADWISTABLE AT THE DEVICE

B OFTERENTIAL PRESSURE SWICHES FOR AR ANO GAS SYSTEMS SHALL BE
DIAPHRAGH DIAPHRAGM TO ACTUATE A SPDT SMAP SWITCH

RRE

OF
'E?ANS‘AM'I'ED T¢ THE SWTCH BUTION BY WEANS OF DRECT MECHAMICAL

G.DNTERBITW. MQSFDRWATERNUMDMLBEOPERATB
Y TwO OPPOSHNG SEILOWS OF TYPE 315 STANLESS STEEL.  BELLOWS SHALL
AGTUATE SPOT SNAP ACTHG SWMTCH WA DfREG]' H.ECH.ANJCALM HiGH
PRESSURE  SETPOMTS  SHALL EXTERMALLY
AD«BSTM
O WANUFACTURERS:
1} DWIER — AR OR GAS: SERES 1800
2) WERCOD ~ WATER OR LIOUD: SERES DP
213} STATIC PRESSURE TRANSMITTERS
A AL PRESSURE FOR SEMSING STATIC PRESSURE M DUCTMCRK,
SHML BE OF THE

TRANSMTTERS
FAN DISCHARGE AMD SPACE CIFEED
EI.ECMOT\‘PEAWPRMARWTHJTQMCF!TD
£l SHALLINQ.WE

ESCURE  SENSORS PORTS,
mm RIPULSE  SUPPRESSION CHAMBER o AT LE»\SY 50 iN’ AJRH.OW
W COUPRESSION TAKEQFF NTTMNG, ALk A

AND
mmsm TASNG,

B.PRESS’JRE TRANSMITTERS SHALL PROVIDE A SIGNAL TO THE DUCT STATIC
CONTROLLERS, PRESSURE  TRANSINTTERS SHALL HAVE AN
ACCURACYOF*KOFMLSM&EORWANDAREPEATMOF
OF FULL SMLE m THE EFFECT OF AMSSENT TEMPERATURE

VARADONE. SUALL THAN 033% OF fuih, SCALE
TEPRATIRE CHAMGES FROU 406 To 1008 WHEH CALRRATED AT J0F.
€ MANUFACTURERS:
1) SETRA
2) AR MOMTOR CORP,
3) DWYER SERES 507
4} TAC/ANDOVER CONTROLS

214 NSTALLATICH

A LOCATE CONTROLS, RELAYS, INSTRUMENTS, SMTCHES, VALVES, OEVICES
ACCESSORIES SO THEY READLY ACCESSHRIE FOR ADJUSTMENMT, SER‘r!CE
AND REPLACEMENT, OR AS HOUICATED,

B, INSTALL CONTROL VALVES WTH FORER UMIT UP,

€ AR SENSNG ELEMENTS:
1) LOCATE, SZE AND SUPPORT TEMPERATURE SENSNG ELEWENTS B AR
STREAUS TG PROPIRLY SENSE RIPRESENTATVE TEUPERATURE

2) FOR CONTROLLING, TRANSIHTITNG AHD MNDICATING emranm LOCATE, STZE,
mmcrmorsmswammma GE CONDITION.

3) SENSNG ELEWENTS o DOUSLE CASNGS AND INSIRATED DUCTS
mmwmmmmmmmmmﬁm

0. INSULATED SURFACES:

1) WHERE (NSULATION DUCTWORK OR EQUPMENT IS PUNCTURED OR
PENETRATED CUE m MATALLATION OF SENSNG ELEWENTS OR TUBING,
RE-SEAL OPENNGS AR ANG WAPOR TIGHT.

2) WHERE CONTROL BEVICES ARE LOCATED ON INSULATED SURFACES, PROWOE
BRACKETS 7O CLEAR FMESHED SURFACE INEULATION  AVGIDING
PUNCTURES OF VAPOR SEAL

E 1RETATONS

1) L0CATE, SUPPORT, ENCLDSE

EQUPLENT SO

EFFECTS OR
CONDITIONS BEYOND THER RATED LAMTATIONS.
2)?FD€\1¢€SMBTB€10C.\T§)SUB£GTTOGONM!G¢SW
ENDED OR RATED LRATATIONS, PROVIDE NECESSARY PROTECTVE

ENB.!JSIJRE AND/OR FURNEGH EQUIPMENT CONSTRUCTED OF MATERIALS
FEATURES CAPABLE OF WTHSTANDMG ADYERSE CONDITIONS.

FOTARE:
1)IHSTALLPRBSUREWGTAPSMMDLD(ESNSWNNSDF
WTH MNMUM EINGTH OF 10 PIPE DIAMETERS BOTH UPSTREAM AND
DGM\“STREAMCFPREME?AP.
2) PROVIDE SHUT-CFF COCK T SENSNG LINE AT EACH PRESSURE TAPE
3} PROVIDE ISOLATING SEAL WHERE FLUID CAN MJURE MEASURING ELEMENT,

Q. CONTROL VALVES, DAMPER OPERATORS:
1} NSTALL CONTROL VALVE AND DAMPER OPERATORS CAPABLE OF SWOOTHLY
POSITIONING UNDER LS THROUGH FLLL RANCES AND STROKES HDICATED
IN BOTrI DIREGECNS WTHOUT BINDING (R AND BE FURTHER
HOLDING STEADY IV ANY NTERMEDIATE OR EXTREME
‘H!!SRSS’ECTWEMS ARE FUNCTIONINO AT DESIGH  FLOWS,
TEUPERATURE AND PRESSURES,

215 HSTRUCTIONS TO OWNER & SYSTEM TRANNG
A THE CONTRACTOR SHALL SUSwiT A DETAILED PROPOSED TRANMO
ENGINEER AND OWNER FOR REVIEW AND APPROVAL BEFORE COMMENCEMENT OF
TRANNG PLAN SHALL OUTUNE ALE TRAMNI
ARD DURATIOR.
£ TRANIKRG MANUMLS (MINGIUM OF & REQURED)
LOOSE-LEAF BINDERS AND SHALL RCIUDE AL
E%AHOSTCNE‘UTER OPERATION, DDC PANEL OPERATICH

e
NECCSSARY DOCLNENTMWN
AND MANTENAMCE

C. THE COMTRACTOR SHALL PROVIDE A WMAJUR OF 1 FULL DAYS OF TRANING TO
THE OANER'S STAFF OH THE OPERATON OF THE CONTROL SYSTEMS MSTAUED.
PERIOD OF SEVERAL DAYS TO

PROVIDED  ONCE
ACCEPTANCE OF THE SYSTEM BY OWNER.

OAoLssoN

ASSOCIATES
FAX 816.381, 1484 www,caconsulling.com

TEL 818,361.1177

4251 N Brlarclif Partwey

Sulte 50
Konksa Clty, MO 84318
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